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EDITOR'S PREFACE. 



The distinguishing feature of Prof. Oscar Schultze's '* Topographic Anatomy" is that it 
contains the essentials of regional anatomy and omits the exceptional or relatively unimportant 
details. While it does not claim to contain all the important facts of regional anatomy, it may 
justly claim that all the facts contained have important medical and surgical bearings. Present- 
ing these in a graceful, forceful, and brief manner, it avoids the tedium of those books which, 
attempting to include everything, become more cumbrous and even less practical than the larger 
text-books on systematic anatomy. The editor's task has been to make the text conform to Eng- 
lish and American nomenclature and to add occasional notes which are duly bracketed and signed. 
The translation of the German text has been done with admirable clearness and accuracy by Dr. 
W. Hersey Thomas. 

Having already found favor in Germany, it is hoped and believed that a like reception 
awaits it in America, and that it will here again realize the author's wish to make a book for those 
who are or who will be doctors. 

May 15, 1905. 
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PREFACE 



This book is not written for the anatomist, but for him who wishes to become a physician. 
It is the expression of my method of instruction in anatomy which, assisted by renewed clinical 
studies, I have proved to be most practical for medical students. No claim is made for anatomic 
completeness, and I am fully aware that many anatomic details that are of importance to the 
physician have been omitted. As it is my earnest wish to supply the practising physician with a 
foundation in anatomy without being too prolix, I shall be indebted to my colleagues for any sug- 
gestions they may have to offer in this respect; it is the natural wish of every author to have an 
opportunity of supplying the defects in his work. 

To the undergraduate, who holds the first place in my heart, I would say, "Think anatomic- 
ally if you wish to become a physician.'' In the first half of your medical studies at the university 
you learned to know the structure and development of your body. Guided by lower forms of 
life, you gained a correct conception of your own place in nature. You have been taught to ad- 
mire the worth of the body which will later be entrusted to your care when it has become diseased. 
As you go to the bed of suffering every moment will show you the value of your knowledge of 
anatomy, and you will see that its employment must form the foundation for accurate diagnosis. 
You should consequently strive to think anatomically if you wish to be a good physician. 

To the publishers I express my thanks for their constant aid and assistance. The artist, 
Mr. Schmitson, has proved his artistic sense in the production of the illustrations. A small 
number of the pictures has been admirably executed by the artist, Mr. Hajek. I am also in- 
debted to Professor Stohr, who kindly placed the anatomic collection at my disposal. The greater 
portion of the dissections from which the illustrations have been made were of my own prepara- 
tion. The employment of His's models was of the greatest value to me in those instances in 
which original dissections were wanting. 

O. SCHULTZE. 
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TOPOGRAPHIC 



AND 



APPLIED ANATOMY. 



THE HEAD. 



The study of the practical anatomy of the head has for its essential foundation a knowledge 
of the bones of the skull (Fig. i). The cranium, surrounding the brain like a capsule, is dis- 
tinguished from the face, which holds relation to the beginnings of the intestinal and respiratory 
tracts and to important sense-organs, particularly to the organ of vision. The external boun- 
daries between the cranium and the face are formed by the superior margin of the orbit, the 
zygoma, and the external auditory meatus. In conformity with these divisions of the skull, the 
head is subdivided into a cranial region and a facial region. 

THE CRANIAL REGION. 

THE CRANIUM. 

The cranium is formed by the following bones : 

(a) Four single bones: (i) The occipital, (2) the sphenoid, (3) the ethmoid, (4) the frontal. 

(b) Two paired bones: (i) The parietal, (2) the temporal. 

Portions of some of these bones are also found in the facial group, the greater portion of the 
ethmoid, for example. The relations of these bones become clearer if we remember that the 
broad sagittal ring formed by the single bones is open above and is converted into a closed chamber 
by the broad frontal ring of the paired bones, which is open below. The superior or arched 
portion of the cranium is known as the vertex or vault, while the inferior or flatter portion is 
called the base of the skull. The plane of the base of the skull dips posteriorly and forms the 
chord, so to speak, of the large arc of the cranial vault. 

The thickness of the cranium is of great importance, particularly with reference to the prog- 
nosis of injuries. It varies with age, with the individual, and above all with location. Between 
the extremes of the so-called paper-skulls, scarcely two millimeters thick, and those skulls which 
are called hypertrophic, measuring one centimeter or even more in thickness, there are many in- 
tennedlate degrees. The average thickness of the cranial vault is five millimeters. Disregard- 
vM>rtions of the base (see page 22), a knowledge of which is particularly important for 
of fractures in this situation, local thinnings of the skull are produced: 

17 



i«% 



l8 TOPOGRAPHIC AND APPLIED ANATOMY. 

Fig. I. — The skull with the three largest sensory nerves of the face and the middle meningeal arteij, 

(i) By abnormally developed Pacchionian depressions, situated chiefly near the median line 
of the cranial vauh and due to marked proliferation of the villi of the arachnoid, that is, the 
Pacchionian bodies (see page 33J. These proliferations may lead to perforation of the bones, 
even appearing beneath the scalp as small tumors which are reducible upon pressure; or, in rare 
instances, they may cause the bone to bulge, producing palpable, immo^■ablc, and hard bony 
enlargcmenls (in contradistinction to sebaceous cysts of the scalp which originate in the sebaceous 
glands and are movable upon the underlying bone), (a) By the middle meningeal artery (see 
page 39), which is deeply imbedded on the inner surface of the cranial wall, sometimes, how- 
ever, reaching almost to the outer surface of the cranial vault or even perforating the external 
table and producing marked external hemorrhage when injured. {3) Rarely by varicose dilata- 
tions of the diploic veins (see below), which lead 10 atrophy of the bone, and also by the spheno- 
parietal sinus (see page 32), which may be deeply imbedded in the cranial vault somewhat 
posterior to the coronal suture. {4) By increasing age, which makes the skull considerably 




thinner, lighter, and more fragile, so that places which were previously thin (e. g., the orbital 
plate of the frontal, the lachrj'mal, the os planum of the ethmoid, the posterior cranial fossa, 
the inner wall of ihe maxillary sinus) are converted into foramina by absorption. 

The sawed cross-section of the vertex reveals two compact layers of bone which enclose a 
stratum of spong>' tissue. The exlcrnal ^/aff— averaging 1.5 mm, in thickness— as well as 
the inlertml plate — about 0.5 mm. thick — have numerous fine pores for the passage of the per- 
iosteal vessels. There is no sharp Une of division between either tabic and the enclosed diploe, 
which is filled with red bone-marrow. Fractures of the inner table, such as the so-called stellate 
fractures, or spUnlerings of the inner table without concomitant injury of the outer table are not 
due to a greater brillleness of the inner table, but to its thinness and to its shoncr radius of 
curvature. 

The venous blood of the bone collects in the diploic veins which are situated in canals in the 
diploe. The diploic veins are divided into the frontal, anterior temporal, posterior temporal, and 
occipital. They arc subject to considerable variation, and hemorrhage from them after injury 
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THE CKANIUU. IQ 

is not of great importance. In opening the skull with the chise! or in trephining no attempt is 
tnade to avoid them. 

At the thin places in the cranium, such as the squamous portion of the temporal bone, the 
bottom of the posterior cranial fossa, etc., the diploe is absent and the two tables are in contact 
with each other. The diploe may also undergo more or less atrophy in the aged. 

In the frontal bone the two tables become widely separated on either side of the glabella 

iclosing the jronlal sinuses, which, next to the maxiUary sinuses, are the largest of the accessory 
„air-cavitics in communication with the nose (see Fig. 3). Between the inner table and the an- 

■ior wall of the frontal sinus there is still a thin layer of diploic tissue, while the inner (posterior) 
of the frontal sinus is formed by the 
r table. The frontal sinuses are paired 

.vities and arc separated by a bony 

ptum which is not often situated exactly 
in the median line. Incomplete septa 
projecting inward very frequently make 
these sinuses multilocular. in which case 

ley may attain an enormous size. The 
lus opens into the middle nasal fossa 
"(sec Fig. ig), but the orifice can rarely be 
sounded from the anterior nares during 
life. In the dreaded catarrh of the frontal 
sinuses with subsequent empyema, it con- 
sequently follows that relief must be given 
by chiseling through the bone above the 
supraorbital margin, never forgetting that 
the anterior wall of the sinus is much 
thicker than the posterior one (see Fig. 4). 
After this has been done, an attempt may 
be made lo re-eslablish the norma! com- 
munication with the nasal cavity from 
above. The opening of the frontal sinus 
from without may lead lo a subcutaneous 

emphysema of the frontal region, since the air from the nasal chambers gains access lo the 
subcutaneous tissues of the forehead. Large frontal sinuses frcqucnily extend posteriorly into 
the roof of the orbit. The severe pain attendant upon catarrhal inllammalion of the fnintal 
sinus is explained by the rich supply of the lining mucous membrane from the nasal nerve. 

The jontanelles are membranous portions of the vertex of the fetus and of the newborn at the 
junction of several bones where ossification takes place at a comparatively late dale. We dis- 
tinguish two single and two paired fontanelles (see Fig. 5). 
The single fontanelles are the most important : 

I. The large or jronlal }otilanelle. — This is diamond-shaped, and in the new-born is shuated 
between the still ununited halves of the frontal bone and the two parietal bones. Like the frontal 
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suture, it does not close until the second year, but may remain open for a much longer period. 
During the birth of the child it is utilized by the obstetrician to determine the position of the head. 
■2. The small or occipital lonlanclle.—Thls has the shape of an obtuse-angled triangle and 
lies between the highest point of ihe occipital bone and ihe two parietal bones. During birth 
this fontanelle is usually closed, but the physician can nevertheless recognize it by the fact that the 
compression of the child's skull pushes the occipital bone beneath the edges of the parietal bones. 
The paired fontanelles, less important and usually closed at birth, are: 
I. The anlero-laleral jonlanelU, between the frontal and parietal bones on the one side and 
the great wing of the sphenoid and the squamous portion of the temporal on the other. 




Fio. 4- — The right frontal sinus opened from in front. 



2. The poslero-laleral jonlanelle, between the mastoid portion of the lemporal, the parietal, 
and the occipital bones. In the ncw-bom a fissure extends from this fontanelle into the occipital 
bone, which has been falsely attributed to the erfecl of traumatism, but which reaQy marks the 
original boundary between that portion of the occipital bone which is laid down in cartilage and 
that which is laid down in membrane. 

The occurrence of supernumerary sutures and Wormian bones in the vault of the skull is of 
considerable importance from a practical, and particularly from a medicolegal, standpoint, since 
they have been mistaken for fraclures. Among these may be mentioned ilir irrqutntly pers 
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frontal suture, the numerous Wormian bones in the lambdoid suture, the so-called fontanelle- 
bones occurring in the paired and in ihe single fontanelles, and the interparietal bone, which corre- 
sponds to that portion of the occipital bone which is laid down in membrane. 

The base of the skull is fonned by the following bones: The frontal, the ethmoid, the 
sphenoid, the temporal, and the occipital. 

The points oj exit of the twelve cranial nerves from the base of the skull (indicated in Plate 
I by yellow) are: (i) The cribriform plate of the ethmoid which lodges the olfactor>' bulb and 
which gives passage to the olfactory filaments on their way to the nasal fossa. (2) The optic 
foramen for the optic nerve (and the ophthalmic artery arising from the internal carotid). (3) 
The sphenoidal fissure for the oculomotor, trochlear, ophthalmic division of the fifth, and the 
abducent nerves. (4) The foramen rotundum for the superior maxillary division of the fifth 
nerve. (5) The foramen ovale for the inferior maxillary division of the fifth nerve. (6) The 




Fig, 5. — The skull of the new-born seen from above and behmc 



interna! auditory meatus for the facial and auditory nerves. (7) The jugular foramen, anterior 
portion, for ihe glossopharyngeal, vagus, and spinal accessory nerves [in the order named from 
before backward between (he inferior petrosal sinus in front and the lateral sinus behind.— 
Ed,]. (8) The anterior condyloid foramen for the hypoglossal nerve. 

The points oj entrance oj Ihe main arteries (designated in Plate 1 by red) are: (a) To the brain: 
The foramen magnum for the two vertebral arteries (11) from the subclavian, and the carotid 
canal in the petrous portion of the temporal bone for the internal carotid (9). (b) To the dura 
mater, /. e., to the internal periosteum of the cranial vault and to the vault itself; The foramen 
spinosum in the great wing of the sphenoid for the middle meningeal branch of the internal max- 
y artery (lo). 
I The venous blood from the brain is collected in the cerebral sinuses and leaves the cranial 
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The base of the skull seen from within. The various bones are indicated by different colors. Upon the left sidafl 
the places of exit of the cranial nerves are colored jrellow, the places of entrance of the most important aneries red, f 
and the foramina for the chief veins blue. Upon the right side the weak areas at the base arc outlined in red. 



cavity through the posterior compartment of the jugular foramen (designated in the itlustratioa 
by blue, 12). 

Our attention should also be directed to the emissary foramina (Saniorini), which are aper- 
tures in the cranium giving passage to venous connections b^ween the external veins of the head 
and the cerebral sinuses. The blood in the emissary veins passes from within outward, so that 
these veins relieve the cerebral sinuses, particularly when the intracranial blood-pressure is in- 
creased. This explains the ralionale of the withdrawal of blood from the scalp for ihe purpose 
of relieving intracranial congestion (for example, behind the ear in the region of the mastoid 
emissary). [Through ihem infection is sometimes carried from the surface — as in the case of 
erysipelas and olhcr inflammatory diseases of the scalp- — to the sinuses, causing thrombosis 
or meningitis.— Ed.] The emissary foramina are subject to very great variations. We dis- 
tinguish: (i) The parietal joranicn to either side of the sagittal suture in a line connecling the 
parietal eminences. It leads to the superior longitudinal sinus and may be absent upon one 
or both sides. {2) The mastoid /oramcn for the vein connecting the occipital veins with the lateral 
sinus (it also iransmits a meningeal branch of the occipital artery to the dura mater). This 
foramen is above the base of the mastoid process, two finger-breadlhs behind the external 
auditory meatus, and is the largest and most conslant of all the emissary foramina (see Plate 1, 
14). When the jugular foramen, the normal point of exit for the venous blood, is narrowed {as 
in a .rachitic closure of this foramen, for example) the mastoid foramen is so much enlarged that 
it is sufficient to allow the venous blood to escape from the cranial cavity. {3) The posterior 
condyloid joramen, in the condyloid portion of the occipital bone, connecis the deep veins of the 
neck wilh the lateral sinus (see Plale i, 13). (4) The occipital joramen in the exlernal occipital 
protuberance. This is insignificant and frequently replaced by numerous smaU foramina which 
transmit connections between the occipital veins and the torcular Herophili. 

The practical study of ihe base of the skull with the foramina for the passage of the nerves 
and vessels is important not only on account of the neuralgia and paralyses following bone-disease, 
but also in the diagnosis of basal fractures, intracranial tumors, and the extension of disease of the 
middle ear to the cranial cavity. In view of the fact ihat the modem surgeon operates upon the 
base of the skull from within [as well as without.— Ed.] the cranial cavity, an exact knowledge 
of the topography of this region is most essential. 

Those portions oj the base which are ikin or relatively weak, on account of the presence of 
numerous foramina, are particularly predisposed to fractures and injuries in general. They are 
indicated in Plate 1 by dolled lines and arc found in the following situations. In ihc anterior 
cranial fossa: The cribriform plate of the ethmoid bone and the orbital plate of ihe frontal bone 
(fl), particularly in the depressions which lodge the frontal convolutions. In the middle cranial 
fossa: The base of the great wing of the sphenoid with (he foramina rotundum, ovale, and 
spinosum; over the glenoid fossa of the temporal bone (c)\ the tegmen lympani {d) or roof of 
the middle ear (sec page 59) and (very important from a practical standpoint) the squamous por- 
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tion of the temporal bone (b). The floor of the sella turcica and the lateral walls of the body of 
the sphenoid bone should also be mentioned here, as they are thin walls of the large sphenoidal 
sinuses (/) (see page 52). In the posterior cranial fossa the bone is thinnest at the bottom of the 
fossa (e). The osseous layer separating the lateral sinus from the mastoid cells is often very 
thin, and this is a fact of great practical importance (see page 59). 

Particularly strong portions oj the base are to be found: In the median line: the crista galli, 
the clivus [i. e., the body of the sphenoid between the dorsum sellae and the basilar portion of the 
occipital. — Ed.], the internal and external occipital protuberances, and the internal and external 
occipital crests. Laterally : the great wing of the sphenoid, with the exception of its base, and 
the anterior and middle parts of the petrous portion of the temporal bone with the cochlea and 
labyrinth. 

From the preceding statements it will be observ^ed that the middle cerebral fossa is relatively 
the weakest and therefore predisposed to fractures which often involve the nerves passing along 
the base of the brain in this situation (see page 32 and Fig. 9). If the thinness of the orbital roof 
is appreciated (sec Fig. 16), it will be readily understood how easy it is for a punctured wound to 
pass the eyeball, perforate the roof of the orbit, and penetrate into the frontal lobe of the brain. 

Although injuries of the brain are generally accompanied by injuries of the surrounding 
bones, a study of the base of the cranium shows that it is possible for a fine-pointed instrument 
to enter the orbit, pass through the sphenoidal fissure or the optic foramen, and injure the brain 
without producing a fracture of the bone. 

It will also be understood that fractures of the cribriform plate of the ethmoid (/. c, the nasal 
roof) may lead to hemorrhage from the nose, and that cerebrospinal fluid may escape through 
the nose if the membranes of the brain are lacerated. The same thing may occur in fractures of 
the middle fossa, where, after laceration of the wall of the sphenoidal sinus which opens into the 
superior meatus of the nose (see page 53, Fig. 11, Fig. 19, and Plate 4), there is not only an escape 
of cerebrospinal fluid, but where even a rapid and fatal nasal hemorrhage has been observed 
from a rupture of the internal carotid artery which lies in close relation with the wall of the sinus 
(see pages 31 and 34). If the line of fracture strikes the optic foramen, the ophthalmic artery 
may give rise to a large effusion of blood into the orbit [producing a subconjunctival ecchymosis, 
more rarely exophthalmos. — Ed.]. The escape of blood or cerebrospinal fluid from the ear 
presupposes a fracture of the tegmen tympani and a laceration of the drum-membrane [the blood 
coming from the vessels of the tympanum or from one of the? neighboring sinuses. — Ed.], or the 
blood may come from the sigmoid sinus, reaching the middle ear by way of the air-cells in the 
mastoid process (see page 31 and Fig. 22). In this case blood from the posterior cranial fossa 
mayescape from the nose or mouth, consequently a fracture of any of the three cranial fossas may 
cause a hemorrhage from the nose, for it must be remembered that with an intact drum-membrane, 
the bl jod poured out into the middle ear may reach the nasal or oral cavity through the Eustachian 
tube and escape from the nose or mouth (see Plate 4 and Fig. 19). 

[Cerebrospinal fluid escapes from the ear when, in addition to the fracture of the petrous bone 
and tear of the tympanic membrane, there has occurred a rent in the dura and arachnoid or their 
prolongations into the internal auditory meatus through which the subarachnoid space com- 
municates with the tympanum. A serous discharge derived from the mastoid cells or consisting 
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of blood-serum may escape through a torn tympanic membrane after injury without fracture; 
it is, however, of relatively infrequent occurrence and scanty. 

After fracture of the posterior cranial fossa ecchymosis is sometimes observed in the posterior 
triangle of the neck. 

Fractures of anterior fossas may be accompanied by disturbances of the sense of smell, 
those of the temporal bone by disturbance of hearing or paralysis of the facial nerve. 

It must not be forgotten that in the comatose or very young, blood from the nose or mouth 
may be swallowed and afterward vomited or passed at stool. — Ed.] 

In the region of the sella turcica there is only a relatively thin plate of bone separating the 
sphenoidal sinus from the cranial cavity, and tumors originating in this sinus may encroach upon 
the cranial cavity and lead to compression of the brain or of the nerves situated at its base. The 
same is true of tumors proceeding from the ethmoidal cells, since these spaces are separated 
from the cranial cavity only by a thin plate of the frontal bone on either side of the cribriform 
plate (see Fig. i6). 

THE SCALP. 

The greater portion of the skin of the cranial region is covered with hair (see Figs. 6 and 7) 
and differs in many respects from the skin in other portions of the body. It is not only specially - 
rich in sebaceous glands, which claim the attention of the practitioner as the starting-point of 
many cutaneous diseases as well as of sebaceous cysts, but the customary layer of loose sub- 
cutaneous tissue, giving the skin its mobility, is absent in this situation. In its place there is 
present a firm subcutapcous stratum infiltrated with fat, which is directly continuous with the 
subcutaneous tissue of the eyes and lids, thus explaining the readiness with which erysipelas of 
the scalp extends to these parts. This subcutaneous stratum, together with the overlying skin 
(epidennis and corium) and the underlying occipitofrontal aponeurosis, forms a firm layer, 
usually spoken of as the "scalp," which may be readily torn away from the external periosteum 
or pericranium before opening the cranial cavity. The scalp is bound down to the vault of ihe 
skull by such a very knise and movable connective tissue, the subepicranial tissue, that it may be 
readily pushed back and forth with the hand, or even by voluntary muscular contractions in some 
individuab. The skin and the occipitofmntalis muscle, the tendinous portion of which bears the 
name galea apomurotica, are firmly attached to each other by tense connective-tissue fibers 
(retinacula) which pass transversely through the subcutaneous stratum. 

The occipitolrontalis muscle is composed of a muscular and of a tendinous part. The 
muscular part consists of an anterior, of a posterior, and of a lateral portion. The anterior 
portion, the frontalis (see Plate 2}, arises from the supraorbital margin and the skin of the eye- 
brows; the posterior portion, the occipitalis, takes origin from the superior curved line of the 
occiput ; the lateral portions may be supposed to CP of the rudimentary atlrahens, atioUens, 

and retrahens aurem, which are attached li Ph* t^nrfinnita niirtion is firm and dense 

upon the vertex, but loses these chara -verlies the tem- 

poral fascia and is attached with i ^ masse- 

teric fascia below. 

The dense subcutaneous 
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the one hand, and the laxity of the subepicranial tissues upon the other, are responsible for the 
fact that cutaneous wounds, in which the aponeurosis is not divided, do not gape, in contradis- 
tinction to cutaneous wounds in other regions. Gaping occurs only when the aponeurosis, and 
consequently the entire thickness of the scalp, has been divided. Wounds at right angles to the 
direction of the fibers of the occipitofrontalis gape more than those made in a sagittal direction. 
Owing to the dense connective tissue intimately uniting the skin and galea aponeurotica, and the 
consequent loss of elasticity, large cutaneous defects cannot be covered, since it is impossible to 
bring the edges of the wound together. In contrast to efEusions of blood in the loose subepi- 
cranial tissue, ecchymoses in the dense subcutaneous tissue are not very extensive, but give rise 
to circumscribed swellings. 




The same condition of affairs is noted in purulent inflammations, since suppuration in the 
scalp does not become diffuse, while suppuration beneath the scalp may continue to extend until 
its progress is arrested at the supraorbital margins, the zygoma, and the superior curved line of 
the occiput. In such cases an early and deep incision is necessary, since spontaneous perforation 
through the firm and dense scalp is not to be expected. 

The scalp is more liberally supplied with blood than any other cutaneous area. In this 
situation, in contrast to the usual relation, large vessels are found in the subcutaneous connective 
tissue. These arteries are so firmly imbedded in this dense tissue that it is quite difficult to pick 
them up with a hemostat after division, and the hemorrhage must frequently be arrested by 
suture. The arterial anastomoses are so numerous that they form a large-meshed network of 
arteries which is spread out upon the galea aponeurotica (see Plate 2). Every portion of the 
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scalp is supplied with blood from all sides, and the practical application is that even ver>- large 
cutaneous flaps with small pedicles will readily heal when replaced in their proper position. 
The arteries also give otT numerous branches to the cranium. 

The arteries of the scalp (sec Plate 2) originate partly from the internal, but chiefly from 
the external carotid. The temporal and occipital branches are so large that in rare instances they 
have been known to produce a fatal hemorrhage. 

The branches of the external carotid artery are : 

1. The superficial temporal, the direct upward continuation of the external carotid. It 
passes upward covered by the parolid gland behind the ramus of the jaw, runs over the zygonia, 
and, at a varying distance (usually about one centimeter) above the zygoma, divides into an 
anterior or frontal branch and a posterior or parietal branch. The other main branches, varying 
somewhat in their point of origin, are the transverse facial (passing forward beneath the zygoma 
and upon the masseter muscle) and a smaller artery, the orbital (running above the zygoma to the 
external canthus of the eye). The pubation of the temporal artery may be palpated in front of 
the tragus, where the vessel leaves the parolid gland, and where it may be ligated. 

2. The occipital artery, one of the two jmsterior branches of the external carotid, passes 
backward beneath the posterior belly of the digastric muscle, grooves the mastoid portion of the 
temporal bone behind the mastoid process (this groove is frequently absent), ascends between 
the muscles of the neck, pierces the fibrous origin of the trapezius to one side of the median line 
[at junction inner and middle thirds of superior curved line. — Ed.], and runs upward upon the 
occipitofrontalis muscle. It has no large branches bearing special names which are distributed 
to the scalp. If the mastoid and parietal foramina are well developed, this arterj' gives off a 
mastoid and a meningeal branch which run through these foramina and supply the dura mater. 

3. The posterior auricular artery, the other and smaller of the two posterior branches of the 
external carotid, runs upward in front of the mastoid process behind the ear and is covered by the 
posterior auricular muscle. 

The branches furnished by the internal carotid come out of the orbit from the ophthalmic 
artery. They are' small vessels which possess additional interest from their anastomoses with 
the branches of the external carotid. They are: 

1. The jrontal artery, passing upward through the frontal notch alongside of the root of the 
□ose. 

2. The supraorbital artery, external to the preceding vessel, which runs through the supra- 
orbital notch or foramen to reach the skin of the forehead. 

Veins.^ — Only the larger venous trunks accompany their corresponding arteries; the remain- 
ing venous branches form a large-meshed network upon the galea aponeurotica. They acquire 
special importance from their connection with the interior of the cranial cavity through the 
emissary foramina and from the fact that they receive numerous tributaries from the cranium. 
We observe : 

I. The frontal vein, frequently single (the "vein of anger"), which is found in the frontal 
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region and usually empties into the angular vein. [The angular vein communicates with the 
ophthalmic vein and through it with the cavernous sinus; it thus favors the extension of infection 
from the face or orbit to the interior, particularly in er>'sipelas. — Ed.] 

2. The temporal vein, usually situated behind the artery of the same name. It unites with 
the internal maxillary to form the temporomaxillary vein. 

3. The posterior auricular vein, draining the region supplied by the artery of the same 
name. It assists in the formation of the external jugular vein. 

4. The occipital vein, which empties into the external jugular \'ein. [It generally receives 
the mastoid emissary vein, one of its tributaries receives the parietal emissary vein and occasionally 
an emissary vein from the torcular Herophili opens into it (Cunningham). — Ed.] 

[The veins of the scalp are also, through the diploic veins, connected with the veins of the 
dura mater and the venous sinuses. Similar cormections are established by small veins which 
pass from the pericranium directly through the bones, and particularly through the inter- 
sutural membranes. — Ed.] 

The important lymphatic vessels, through which inflammations extend to the scalp, are 
situated; 

1. Anteriorly in the middle line of the forehead passing down alongside of the nose to the 
lymphatic vessels of the face and to the submaxillary lymphatic glands. 

2. Laterally along the temporal and posterior auricular arteries and passing to the lymphatic 
glands of the parotid region and to those behind the ear. (This lymphatic vessel is particularly 
affected by syphilis.) 

3. Posteriorly along the occipital artery and running lo the occipital lymphatic glands upon 
the origin of the trapezius. 

There are no lymphatic glands upon the cranial vault. 

Nerves (Plate 2). — Only the sensory nerves of the scalp are of interest to the practi- 
tioner (the motor filaments lo the occipitofrontalis muscle are supplied by the facial nerve). 
They are furnished partly by the trifacial and partly by the cervical nerves. The following 
distinct branches should be mentioned; 

1. The supratrochlear (a branch of the frontal from the ophthalmic division of the fifth) is 
found above the inner canlhus of the eye, one centimeter from the median line at the supraorbital 
margin, where it leaves the orbit to reach the skin of the forehead. 

2. The supraorbi al nerve (also a branch of the frontal from the ophthalmic) is larger than 
the preceding and frequently divides into two branches as it runs over the supraorbital margin. 
It passes upward through the supraorbital joramen or notch, which is palpable 2.5 centimeters 
from the median line [at junction of inner and middle thirds of upper margin of the orbit. — Ed.], 
and which is the landmark for locating the ner\-e in supraorbital neuralgia. In performing 
neurectomy upon this nerve ihe orbit is entered from the supraorbital mai^in, the orbital contents 
are pushed downward, and the ner\'e is sought as far back as possible immediately below the 
orbital periosteum (the so-called "periorbita") upon the levator palpebne superioris muscle, 
la this manner a long piece of the nerve may be excised. 

3. The auriculotemporal nerve (from the inferior maxillary division of the trifacial) accom- 
panying the temporal artery, frequently being situated between this vessel and the vein, and 
passing to Ihe skin of the temporal region. 
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Fio. 7. — ^The layers of the scalp, the cranium, and the membranes of the brain. 

Fig. 8. — The sinuses of the dura mater. The calvarium has been removed with the exception of a central 
arch of bone, so that the processes of the dura mater have been left intact. 

4. The occipitalis minor nerve from the cervical plexus, and 

5. The occipitalis major, the nerve of cervical neuralgia, not a branch of the cervical plexus 
but a dorsal branch of the second cervical nerve. It usually perforates the fibrous origin of the 
trapezius in company with the occipital artery and immediately divides into several branches 
which ascend to the vertex. 

The exposure of the nerve is difl&cult, as it is imbedded in dense connective tissue and the 
pulsations of the occipital artery, the most frequently recommended guide, are often not dis- 
tinctly palpable. 

The external periosteum of the skull, the pericranium, is relatively thin in comparison with 
the internal periosteum (dura mater). It is very vascular and is not closely attached to the bones 
except at the sutures, where it becomes continuous with the outer layer of the dura mater constitut- 
ing the inter-sutural membrane. During childhood the pericranium lies loosely upon the skull- 
cap, and in cephalhaematoma neonatorum it is frequently stripped up from the bones (particu- 
larly from the parietal) as far as the surrounding sutures. 

In flap-like wounds of the scalp the pericranium is easily stripped up from the bone [except 
at the sutures, where it is firmly attached. — Ed.] in association with the overlying tissues. It 
receives its blood-supply chiefly from the vessels of the scalp, but a portion of it is also furnished 
by the perforating branches of the lateral or endosteal layer of the dura mater (see page 29). [The 
pericranium differs from the periosteum of other bones in that it may be removed for a consider- 
able area without producing necrosis, due to the fact that the cranial bones are in large part 
nourished by vessels from the outer layer of the dura. — Ed.] 

THE MEMBRANES OF THE BRAIN. 

The dura mater is Of twofold importance: (i) For the skull; (2) for the brain. 

I. The dura mater forms the internal periosteum of the cranium. Since it is responsible for 
the growth in thickness of the bone, we find it intimately adherent to the cranial vault during 
childhood, while in the adult after this growth is completed, the cranial cavity may be opened and 
the calvarium removed, leaving the dura mater and the underlying brain intact. Even then, 
however, the numerous vessels passing from the dura into the bones are torn across. In general 
the dura is more intimately attached to the base than to the cranial vault, the adhesion being most 
firm at the cribriform plate of the ethmoid, the sella turcica, the clivus, and the petrous portion of 
the temporal bone [which in part explains the infrequency of extra-dural collections of blood 
and pus at these situations. — Ed.]. If the excised dura is placed in water, numerous vessels are 
seen upon its outer surface, while the inner surface seems smooth and contains only capillary 
ramifications. It is a fact that no vessels pass from the dura to the brain. It is completely 
separated from the underlying pia mater by the subdural space, which is filled with lymph. The 
faD|X)ftailce of the dura as a periosteal layer is also distinctly demonstrated by the occasional 
U of this structure. [By most authorities the dura mater is said to c6nsist of two layers. 
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an outer — endosteal — which forms the internal periosteum of the bones, and an inner which sends 
off the dural processes, falx cerebri, etc- Between the two layers the sinuses are placed. — Ed.] 

[The dura mater is continuous through the optic foramen with the periosteum of the orbit, 
through the foramen magnum with the, dura of the cord, and through the various other foramina 
at the base of the skull where nerves enter or emerge it sends processes. These facts, together 
with its intimate attachment to the cranial bones, explain the frequency of dural involvement 
secondary to external infections. — Ed.] 

Although some of its blood-supply is derived from the anterior, posterior, and small menin- 
geal, and occasionally from a relatively large mastoid branch of the occipital, these arc small 
and practically insignificant, and the most important artery- of the dura mater is the middle 
meningeal (see Figs, i, 10), which comes from the internal maxillary, one of the terminal divisions 
of the external carotid. It enters the cranial cavity through the foramen spinosum, runs forward 
and upward along the great wing of the sphenoid near the squamosphenoidal suture, and, at a 
varying distance from its point of entrance, while still in the basal region, divides into an anterior 
and a posterior branch {see Fig. i). The former ascends just behind the coronal suture to the 
posterior frontal region [accompanied sometimes by the sphenoparietal sinus, which may be 
wounded either by the accident which has compelled manipulations here or by the manipulations. 
— Ed.]; the latter runs in an arched course almost directly backward over the squamous portion 
of the temporal btme, giving off ascending branches which rest upon the internal surface of the 
parietal bone. The middle meningeal artery and its ramifications are lodged in furrows upon the 
inner surface of the cranial vault (see page 18). There is a rich anastomosis between the branches 
of the artery. The vessel also gives off perforating branches to the scalp. 

Injuries oj the middle meningeal artery complicating fractures of the skull are justly feared. 
Not only may there be considerable external hemorrhage, but, what is much more likely, the blood 
may be poured out between the dura and the bone, into the subdural space, and, if the arachnoid is 
also injured, into the subarachnoid space. In this manner there is produced a large hematoma 
with pronounced symptoms of cerebral compression which demand operative interference, — 
trephining or chiseling open the skull, turning out the blood-clot, and ligation of the artery. As 
the trunk of the artery is situated at the base of the skull and is reached only with great difficulty, 
we are specially interested in the exposure of the regions supplied by the two branches, and 
particularly in the exposure of the anterior branch, the one most frequently involved. Both 
branches are found by means of the line of Kronlein (see page 37 and Fig. 13), which is drawn 
backward from the supraorbital margin parallel with ihe zygoma. The anterior trephine opening 
is then indicated by a point two fingcrbreadths in front of the intersection of this line with a line 
drawn at right angles to it through the external auditory meatus; the posterior opening should 
be made two fingcrbreadths behind the point of intersection. The posterior branch may abo 
be exposed two centimeters directly above the external auditory meatus. The lateral anastomoses 
of the vessels make it necessary to apply a double ligature to the main branch affected. [The 
line of Kronlein referred to by the author is drawn horizontally backward from the supraorbital 
margin parallel to the line from the infraorbital margin through the external auditory meatus 
known to English readers as Rcid's base line. To expose the anterior branch of the middle men- 
ingeal the trephine may be applied on the line of Kronlein from ij to ij inches, depending on 
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the size of the head, behind the external angular process. The posterior branch is exposed by 
making an opening on the same line where it is bisected by a vertical line from the posterior 
border of the mastoid process. It must not be forgotten that a Irephine opening which has 
failed to exactly locate a given structure may be easily enlarged and thereby rendered efTective 
by the use of the rongeur. — Ed.] 

2. The dura mater serves the brain as a supporting and protective envelope. From its 
inner layer it sends partitions or processes between certain of the brain divisions. These are: 
(i) The jalx cerebri (Figs. 8, 9, 12, and 16), which separates the cerebral hemispheres and extends 
from the crista galli to the inlemal occipital protuberance and the upper surface of the tento- 
rium cerebeUi. (2) The lenlarium ccrebcUl (see Fig. 17), which separates the occipital lobes of the 
cerebrum from the upper surface of the cerebellum and is adherent to the superior margin of the 
petrous portion of the temporal bone, continuing as far forward as the anterior and posterior 
clinoid processes of the sphenoid bone. Its posterior attachment corresponds to the course of the 
lateral sinus. If it is desired to remove the cerebellum together with the cerebrum, the insertion 
of the tentorium at the petrous portion of the temporal bone must be previously divided, since the 
cerebellum cannot pass through the opening which transmits the cerebral peduncles (see Fig. 17). 
{3) The jalx cerebeUi, a process of dura mater which, varying somewhat in its formation, runs along 
the internal occipital crest corresponding lo the fissure between the cerebellar hemispheres (see 
Fig. 12). The sella turcica and the contained hypophysis cerebri are covered by a portion of 
dura mater known as the diaphragma sella, which is perforated by the infundibulum. 
This infundibulum is easily torn in removing the brain. 

The dura mater is of additional importance lo the brain since it receives the return blood, 
which is collected in the venous sinuses and conducted lo the jugular foramen. The sinuses are 
more or less rigid canals situated in the dura between its outer and inner layers. They are lined 
by a prolongation of the lining membrane of the veins, are destitute of valves, and do not collapse 
when injured. Such injuries easily occur with injuries to the cranium; but they are relatively 
free from danger, since the hemorrhage is easily checked and cases are exceptional in which air 
gains access lo the vascular system from an opened sinus. A more dangerous injury is the com- 
plete internal perforation of a sinus with effusion of blood into the subdural space and the symp- 
toms of cerebral compression. In trephining, care is of course taken to avoid the sinuses. From 
a practical standpoint the following three sinuses are the most important : 

1. The superior longitudinal sinus, holding the most exposed position along the insertion of 
the falx cerebri (see Figs. 8 and 12). At the inlemal occipital protuberance, the location of the 
torcular Hcrophili, it unites with the lateral, ihc occipital, and the straight sinuses. [This sinus 
increases rapidly in size from before backward. It receives veins from the scalp through the 
parietal foramina, from the diploe, the dura mater, and the hemispheres of the cerebrum. Those 
from the cerebrum run into the sinus from behind forward opposite lo the direction of the blood- 
current, piercing the sinus wall vcrj' obliquely (Deaver). Its position is indicated by a line 
drawn over the median line of the vertex from the root of the nose to the external occipital 
protuberance. — Ed.] 

2. The lateral sinus, the median portion of which is r 
a furrow in the bone (see Figs. 9 and 2j). This furrr 
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right side. The fact that it is frequently separated from the mastoid cells by only a thin plate 
of bone (see page 59) is of great practical importance, since the sinus not infrequently becomes 
involved (sinus thrombosis) from suppuration extending into the mastoid cells from the middle 
ear. The external guide for the sinus is a point on the mastoid process, two centimeters behind 
the posterior margin of the external auditory meatus. The posterior border of the mastoid 
process is frequently employed as a landmark, but it cannot be utilizgd in all cases, as the varying 
size of the bony prominence and its digastric groove of Jhconstant depth may give rise to error. 
It may cause the operator to go too far forward and consequently to strike the petrous portion of 
the temporal bone. [The term "lateral sinus" should be restricted to that portion of the sinus 
between the external occipital protuberance and the posterior inferior angle of the parietal bone; 
the remainder of the sinus, to the jugular foramen, is known from its tortuous course as the 
sigmoid sinus. According to Wolsey, the genu of the sigmoid sinus — the part most frequently 
involved in middle-ear inflammations — is convex forward, reaches to a point J to J of an inch 
behind a coronal plane through the posterior border of the external osseous meatus, and is on 
the* level of the upper part of the meatus. An opening may be made into the genu at a point 
half an inch behind the posterior wall of the bony meatus between the levels of its roof and 
floor, where the more superficial part of the sinus is within \ or even ^ of an inch of the surface 
and is therefore placed much less deeply than the antrum. — Ed.] 

3. The third of the most important sinuses is the cavernous sinuSy situated to either 
side of the body of the sphenoid bone [continuous with the ophthalmic veins in front, dividing 
into superior and inferior petrosal sinuses behind, and communicating by means of the 
circular sinus. — Ed.]. It gains additional interest since it surrounds the internal carotid artery. 
As it is separated by only a very thin plate of bone from the sphenoidal air-cells communicating 
with the nasal cavity (see Fig. 11 and page 53), we can understand why fatal hemorrhage from 
the nose has been observed as the result of rupture 0} the sinus and carotid artery after fractures 
of the base of the skull. An injury to the carotid artery in the sinus, which is also possible from 
a penetrating wound through the sphenoidal fissure, may lead to the formation of an arterio- 
venous aneurysm and to a subsequent stasis in the superior ophthalmic vein of the orbit (see 
page 46) which empties into the sinus through the sphenoidal fissure. This symptom, known as 
pulsating exophthalmos^ is due to the fact that the pulsations of the carotid artery are trans- 
mitted to the engorged venous spaces and displace the eyeball anteriorly. 

[Cavernous sinus thrombosis most frequently follows inflammatory affections of face or 
upper lip, the extension taking place through facial, nasal, and ophthalmic veins. Thrombosis 
also occurs — but less frequently — through the supraorbital or frontal veins, through the spheno- 
parietal sinus, and from the pterygomaxillary region through the vein of Vesalius. This 
sinus is placed between the two layers of dura mater, is intimately related to the Gasserian 
ganglion, and may, during operations on the latter, become a source of some danger and great 
annoyance from bleeding, sometimes preventing the completion of the operation. — Ed.] 

The other sinuses are : The inferior longitudinal sinus, in the concave lower margin of the 
falx cerebri; the straight sinus , at the attachment of the falx cerebri to the tentorium; the superior 
and inferior petrosal sinuses, along the superior and posterior borders of the petrous portion of 
the temporal bone respectively; the circular sinus, composed of the two transverse venous con- 
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nectit^ns between the cavernous sinuses; the sphenoparietal sinus (sinus alie parvae), running 
along the lesser wing of the sphenoid, ascending behind the coronal suture with the anterior 
branch of the middle meningeal artery, and occasionally imbedded in a ver>- deep bony groove, 
to reach the superior longitudinal sinus; and the occipital sinus, in the attached border of the 
falx cerebelli. 

In addition to the ceR'bral veins, the sinuses also receive the diploic veins, the internal 
auditory veins from the internal auditory meatus, the meningeal veins, the superior ophthahmc 
veins, and the emissary veins (see page 22). 

Nerves.— After the removal of the brain, which is necessarily preceded by a division of the 
cranial nerves, ihe latter structures may be obsen'ed while they are still within the dura mater 
at the base of the skull (see Fig, 9). A number of them, the optic, the facial, and the auditory 
nerves, for example, disappear at the same place at which ihcy leave the cranial ca\'ity. Others, 
however, pass inio or through the dura and pursue an inlradural or a subdural course for a vary- 
ing distance before they leave the skull. This is particularly the case wilh the nerves in the 
middle cranial fossa, which on account of their course are therefore most likely to be affected by 
fractures of the base (see page 23). The oculomotor and the abducent nenes, for example, per- 
forate the dura at the anterior extremity of the tentorium, but do not leave the cranial canty until 
they reach the sphenoidal fissure. The abducent nerve perforates the dura upon the clivus, but 
does not leave the skull until it reaches the sphenoidal fissure, consequently having the longest 
subdural course of any of the cranial nerves. The trunk of the trifacial ncn-e disappears beneath 
the edge of the tentorium in the [xtsterior cranial fossa and forms the semilunar ganglion, which 
is lodged in a depression near the apex of the petrous i>ortion of the temporal bone in the middle 
cranial fossa. This ganglion is covered by the dura mater, and the three branches of the tri- 
facial cannot be dissected until the dura has been removed (sec Figs. 9 and 10), When very 
obstinate trifacial neuralgia makes it necessarj' to attack the ganglion through the temporal 
region, carefully elevating the temporal lobes of the cerebrum, the structures most endangered, 
in addition to the middle meningeal artery (which may be ligated), are the cavernous sinus and 
the carotid artcrj-. The extirpation of the ganglion is followed not only by sensorv' changes, but 
also by a unilateral paralysis of the muscles of mastication, since the small motor root in intimate 
relation with the ganglion is also removed. Unpleasant symptoms of cerebral compression am 
not infrequently observed after the operation. 

The relations of the nerves in the middle cranial fossa to the cavernous sinus and to the. 
internal carotid aner>- are best shown by a frontal section (see Fig. 11). 

The abducent nerve lies upon the internal carotid within the sinus, while the illustratioa 
distinctly shows the oculomolor, the trochlear, and the first and second divisions {ophthalmic and.' 
superior maxillarj') of the trifacial within the wall of the sinus. 

Fractures or caries of the base of the skull may involve one or more of the cranial nerves, and 
the sj'mptoms produced by the affected nerve may furnish conclusions as to the site of the lesion. 
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The nerves most apt to give rise to symptoms are the ftuial (paralysis of the muscles of expression) 
and the auditory in fracture or caries of the petrous portion of the temporal bone, the abducent 
and the oculomotor, and more rarely the trochlear, the trifacial, and the opiic. Tumors situated 
at the base of the skull may press upon the nerves having a subdural or an intradural course and 
consequently lead to more or less severe pressure -symptoms dependent upon the particular ner\'e 
affected. 

Under certain circumstances olfactory or visual disturbances may point to the presence of 
a tumor in the anterior cranial fossa; symptoms of pressure upon the semilunar ganglion and 
disturbances of the muscles of the eye may likewise indicate a growth in the middle cranial fossa. 
If the trunk of the trifacial is pressed upon before it perforates the dura, and if the facial and 
hypoglossal nerves are compressed al the base of the skull, we are justified in locating the lesion 
in the posterior cranial fossa, while symptoms pointing to the pons or cerebellum would demand 
the same localization. Since the division of (he fiflh cranial nerve into its three branches takes 
place within the cranial cavity, any one of these branches may be affected by diseases of the irmer 
surface of the base of Ihe skull. 

The arachnoid membrane {the second of the brain membranes) (see Fig. 7) is separated 
from the dura by the subdural space. The pia mater is separated from the arachnoid by the 
subarachnoid space which is filled with the cerebrospinal fluid. Numerous Irabeculig pass across 
this subarachnoid space and form an intimate connection between the arachnoid and pia, par- 
ticularly at the convexities of the cerebral convolutions. While the non-vascular arachnoid 
bridges over the sulci between the convolutions, the pia mater carrying the ramifications of 
the blood-vessels dips into the sulci and is intimately attached to all portions of the surface 
of the brain. In several places, particularly at the base of the brain, there are comparatively 
large spaces between the arachnoid and the pia, and these are known as the cistcrna sub- 
araeknoideales. There is no communication between the subdural and the subarachnoid space, 
but the subarachnoid space freely communicates with the ventricles of the brain [through 
an opening in the roof of the fourth ventricle, and also at the extremity of the descending horn 
of the lateral ventricle. — Ed.]. 

It consequently follows that the cerebrospinal fluid in the ventricles may be drawn off after 
the subarachnoid space has been opened. 

The arachnoid membrane, particularly in the vicinity of the superior longitudinal sinus, 
possesses variously formed villi, groups of which may be seen projecting into the interior of the 
sinus or its lateral recesses when this venous channel has been laid open. They act as normal 
places of drainage for the cerebrospinal fluid. When they become hypcrtrophied ihcy form the 
Pacchionian bodies, which are lodged in the Pacchionian depressions (sec page 18). 

The larger branches of the cerebral vessels are found in the subarachnoid space. Effusions 
of blood in this space come cither from the cerebral vessels or from the vessels of the dura, in which 
latter case, a rupture of ihe arachnoid must, of course, have taken place (see page 29). The 
relation of the arteries to definite portions of the base and to definite cranial nerves (see Plate 3) 
makes it clear that aneurysm of these arteries must produce definite localizing sjTnptoms of cere- 
bral compression. 

The arterial supply of the brain is furnished by the vertebral and internal carotid arteries 
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which form the circle of Willis, situated in the subarachnoidcan space at the base of the brain in 
the region of the interpeduncular space (see Plate 3). 

The vertebral artery, soon after its origin from the subclavian (see Fig. 27}, enters the foramen 
in the transverse process of the sixth cervical vertebra, passes ihrough the trans\'ersc processes of 
all of the overlying cervical vertebras, runs toward the median line in the groove upon the upper 
surface of the posterior arch of the atlas, perforates the posterior occipito-atlantal ligament and 
the dura, and reaches the anterior surface of the medulla oblongata, at the superior boundary of 
which it unites with the vessel of the opposite side to form the basilar artery. This artery lies in ' 
the basilar groove of the pons, and at its superior mar^n divides into two terminal branches, the 
posterior cerebral arteries. 

The internal carotid artery, commencing at the bifurcation of the common carotid at the 
level of the upper margin of the thyroid cartilage, gives off no cen'ical branches, but ascends to the 
base of the skull along the lateral wall of the phar>-nx. It is separated from the external carotid 
artery by the styloglossus and stylopharjTigeus muscles. It pursues a curved course through 
the carotid canal of the petrous portion of the temporal bone (see Fig. 23), the concavity of the 
curve being direcled anteriorly. This leads us lo remark that fatal hemorrhage has been ob- 
served from ihe internal carotid arterj' in cases of caries of the petrous portion of the temporal 
bone. After leaving the carotid canal the vessel passes across the middle lacerated foramen in 
the carotid sulcus at the side of the body of the sphenoid bone and is enclosed in the cavernous 
sinus. It then ascends to the optic foramen, where it describes a short curve, convex forwards, 
from which is given off the only branch not supplying the brain, the ophthalmic artery, which, 
together with the optic nerve, enters the orbital -cavity through the optic foramen. After pene- 
trating the dura, the internal carotid artery reaches the base of the brain at the angle between the 
optic nerve and the optic tract, where it divides into two main branches, the anterior and 
middle cerebral arteries. 

The cliief branches of the vertebral and basilar arteries which supply the brain are: 

1. The posterior injerior cerebellar artery, from the vertebral lo the lower surface of the 
cercbi'llum. 

2. The anterior injerior cerebellar artery, from the basilar to the lower surface of the cere- 
bellum. 

3. The superior cerebellar, which arises from the basilar at the anterior margin of the pons 
and ramifies U])on the superior surface of the cerebellum. 

4. The posterior cerebral arteries, the two terminal branches of the basilar. This vessel is 
separated from the superior cerebellar at its origin by the oculomotor nerve and supplies the occip- 
ital lobe and the greater portion of Ihe temporal lobe. It is connected with the internal carotid 
by the posterior commmticating artery- 

$. The internal auditory artery, which reaches the internal ear through the internal auditory 
meatus. 

The \-ertebral artery also gives " ches in the neck which pass into the 
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renebral canal through the intervertebral foramina, meningeal branches to the dura mater in the 
jsterior cerebral fossa, and the anterior and posterior spinal branches to the spinal cord and its 
lembranes. 

The internal carotid arter>- supplies the brain with : 

I. The anterior cerebral artery. It passes inward over the dorsal surface of the corresponding 
optic nerve and then forward, approaching the artery of the opposite side, with which it is con- 
nected by the anterior communicating arteiy. The vessels winding around the genu of the corpus 
kcallosura pass backward, supplying the corpus callosum, and ramify upon the median surface 
of the cerebral hemispheres. 
I 2. The middle cerebral artery, which runs in the fissure of Sylvius, supplying the frontal, 

parietal, and temporal lobes as well as the island of Rcil. 

3. The anterior choroid artery, passing posteriorly along the optic tract to the descending 
horn of the lateral ventricle to enter the choroid plexus. 

4, The posterior communicaling artery, which has been previously mentioned. 
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CRANIOCEREBRAL TOPOGRAPHY. 
The tentorium cerebelH (see Figs. 2, g, 17, and Plate 4) divides the cranial cavity into two 
closed spaces which communicale with each other through the incisura lentorii. The larger 
anterior space includes the anterior and middle cranial fossas and lodges the cerebrum; the 
small posterior space — the posterior cranial fossa — contains the cerebellum, the pons, and the 
medulla. A frontal section through the back part of the head, posterior to the incisura tcntorii 
Fig, 12), reveals four separate compartments having apparently no connection with each 
"other, since the falx cerebri, the falx cercbelli, and the tenlorium form a cross-like partition 
which separates the hemispheres of the cerebrum and cerebellum. The plane of such a cross- 
section will be belter understood after a study of other illustrations (Fig. 9, Plate 4). The 
following relations will be made more clear to the mind of the reader by looking at the base of 
^ skull (sec Fig. 9 and Plate i). 

I The anterior cranial jossa lodges the frontal lobes of the cerebrum; the marked develop- 
'inenl of the juga (ridges) cerebralia and of the impressiones digitate on the thin orbital plate of 
the frontal bone are due to Ihe orbital sulci and gyri respectively. In the median line the 
olfactory bulb rests upon the cribriform plate of the ethmoid and gives off the olfactory filaments 
to the nasal cavity. 

The middle cranial fossa contains the temporal lobes. Its posterior and lateral portion bears 
an important relation to the roof of the middle ear (tegmen tympani). This is the situation at 
which abscesses develop in the temporal lobes as the result of suppurations in the middle ear. 
Another important situation in the middle cranial fossa is located anteriorly near the median line, 
where the large semilunar ganglion is found with its three main divisions (see page 32). The pos- 
ior border of the lesser wing of the sphenoid corresponds to the deep fissure of Sylvius situated 
n the frontal and temporal lobes. The optic chiasm, giving off the oplic nerves, is situated 
in the narrow median portion of the middle cranial fossa. Further posteriorly, the 
rebri is imbedded in the sella turcica. 
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The incisura tenlorii transmits the so-called isthmus cerebri, which is formed ventrally by 
the crura and dorsally by the corpora quadrigemina. The occipital lobes of the cerebrum rest 
upon the tentorium; the lower surface of the tentorium covers the upper surface of the cere- 
bellum, the hemispheres of which fill the deepest portions of the posterior cranial fossa ffossfe 
occipitales). The pons lies upon the upper two-thirds of the clivus, its anterior border almost 
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reaching to the dorsum of the sella turcica. The lower third of the clivus, as far down as the 
foramen magnum, lodges the anterior portion of the mctlulla oblongata which extends to the 
upper margin of the poslcrior arch of the alias. A rat-dian sagittal section (see Plate 4) shows 
that the pons and medulla assume an almost wrtical position. It should also be observed that the 
ccrcbnjm is much more exposed to cjcternal injuries than is the better protected cerebellum. 
As it is occasionally nccessar?,' to npt-n the cranial cavity ami expose dcfinile regions of ti 
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[ cerebral surface {in cases of cerebral abscess, tumors, and operations upon the cortex), the surgeon 
needs certain lines as aids in the localization. In consequence of the manifold variations in the 
shape of the skull, these lines are not absolutely accurate in ail cases, but they nevertheless furnish 
indispensable guides. An exact topographic locahzation is never possible until the surgeon has 
made an extensive opening in the skull and exposed the cerebral surface. Kriinlein recommends 
the following lines (see Fig. 13): 




Fio. 13. — Craniorerc 



(afiLT Kronlein and Ftoriep). Eiplar 



_ 1. The base-lint: (horizontal line,, ear-orbit line) through the infraorbital margin and the 

■iipper border of the external auditory meatus [Reid's base-line), 

'. 2. The superior horizontal line through the supraorbital margin, parallel to the base-line 
}(line of Kriinlein). 

3. The anterior vertical line, at right angles to the base-line at the middle of the zygoma. 
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4. The middle vertical line, at right angles to the base-line from ihc condyloid process of theJ 
mandible. 

5. The poslerior vertical line at right angles to the base-line from the most posterior portion 
of the base of the mastoid process. 

If the point of intersection of Ihc anterior vertical with the superior horizontal line is connected 
with the point where the posterior vertical line strikes the vertex [that is, the antero-posteriot ■ 
median line of the vertex. — Ed.], we have: 

6. The linea Rotandi, corresponding to the fissure of Rolando. 
If the angle formed by the superior horizontal line with the line of Rolando is bisected aml^ 

the bisecting line is extended to the posterior vertical line, we have: 

7. The linea Sylvii, corresponding to the fissure of Sylvius. 
The following is an explanation of the letters in Fig. 13: 
K, Junction of the horizontal with the vertical limb of the fissure of Sylvi 
S, Upper end of the fissure of Sylvius. 
R, Lower end of the fissure of Rolando. 
K and K', indicate the two trephine openings of Kronlein for the anterior and the posterior " 

branches res]»ectively of the middle meningeal artery (see page 29). The rectangle .\BK'M 
corresponds to the area resected by v. Bergmann as a preliminary step to operative i 
in the middle cerebral fossa. 



QUESTIONS. ^ 

How should the frontal sinus be opened in order to reach its communication with the nasal cavity? 

WTiat fontanelics are feh in the head of the new-born? 

How may subcutaneous emphysema Ije produced after ihe frontal sinuses have been opened? 

To what extent may the withdrawal of blood from the scalp— from behind the ear, for example 
— aid in diminishing increased intracranial bj ood -pressure ? 

Wliich cranial nerves are, as a result of their course, particularly apt to be affected in basal frac- 
tures and compressed against the base by tumors ? What is characteristic of this eouree ? 

From what situation in the face is it possible to wound the brain without a concomitant injur>' of 
the cranial bones? 

Is the escape of blood or cerebrospinal fluid from the nose, in cases of basal fractures, of any value 
in localizing the seat of the fracture? If not, why? What vessels may be involved? 

Where are the places at the base of the skull which are pushed against the brain by tumors growing 
from the sphenoidal sinus or from the ethmoidal cells ? Find these places in the illustrations. 

What difference exists between the skin of the scalp and the scalp proper, and how is the mova- 
bihty of both affected by their anatomic structure? 

Why is it that cutaneous wounds of the scalp do not gape while wounds involving the entire 
scalp do ? 

Why is it impossible to close large cutaneous defects in the scalp by uniting the edges of the wound ? 

What are the characteristics, dependent upon anatomic structure, of an effusion of blood or of a 
suppuration in the scalp? Beneath the scalp? 

WTiy does the skin of the scalp bleed more profusely after injur}' than that of any other cutaneous 
area? Why do large flaps in this situation adhere more readily than elsewhere? 
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Where may the pulsations of the temporal artery be felt ? 

In what situations may neurectomy of the supraorbital and of the occipitalis major nerves be per- 
fonned? 

Into what cleft-like spaces may the blood be poured from a wound of the middle meningeal artery? 

What are the locations of the trephine openings for both branches of the middle meningeal artery? 

How is access to the lateral sinus best gained from the exterior? What is the relation of the 
lateral sinus to the mastoid cells? 

What is the explanation of the symptom of pulsating exophthalmos? 

How is the semilunar ganglion best exposed from the outside of the skull, and what neighboring 
structures are thereby endangered ? 

Which cranial nerves and which large arteries are endangered in fractures of caries of the petrous 
portion of the temporal bone? 

Which lobe of the brain lies upon the tegmen lympani? Why is it important to know this? 



THE FACIAL REGION. 
THE FACE. 

The skin of the face, on account of its thinness and vascularity, furnishes the physician with 
an important diagnostic aid in forming a conclusion as to the general condition of his patient 
(redness, paleness, cyanosis). In contrast to the skin of the scalp (see page 24), it possesses great 
movability, which, together with its vascularity, markedly favors the performance of plastic 
operations. The connection of the skin with the muscles of expression is a further character- 
istic demanding attention. Effusions of blood into the loose subcutaneous tissue spread dif- 
fusely, so that sharply circumscribed swellings are not observed after contusions; in dropsy the 
entire face may be swollen. [Because of its vascularity facial wounds, even when much lacerated 
and contused, heal rapidly. — Ed.] 

The bony framework of the face, the facial skeleton, is composed of the fourteen facial bones. 
Six of these are paired: the superior maxilla, the palatine, the malar, the nasal, the lachrj'mal, 
and the inferior turbinated bones. The remaining two are single bones, the inferior maxilla 
and the vomer. The bones as well as the large portion of the ethmoid entering into liie facial 
skeleton should be reviewed in a systematic text-book and with specimens; the same is true of the 
muscles of expression and of mastication. 

Arteries. — Disregarding the branches which extend into the face from the \'esscls of the 
cranial region, the four main trunks particularly supplying the face are: 

1. The jacial artery, from the external carotid (see Plate 3). 

2. The inlernai maxillary artery, one of the terminal branches of the external carotid. 

3. The ophthalmic artery, from the internal carotid (see Plate 18), 

4. The Ungual artery, from the external carotid (see page 64). 
In addition to these vessels, there are some small branches of the temporal artery, such as 

Rtiiose passing to the parotid gland and to the auricle, as well as the transverse facial arteiy below, 
tad the orbital artery above, the zygoma (Plate 2). 

The jacial artery in the neck runs in the submaxillary triangle, imbedded in the substance of 
e submaxillary gland [imbedded in a groove on the posterior end of the stibniaxillar)' gland, which 
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Fig. 14. — The relations of the vessels and of the facial nerve within and beneath the parotid gland. The gland has 

been divided by a vertical incision. 

separates it from the more superficial facial vein (Cunningham). — Ed.], and crosses the border of 
the jaw at the anterior margin of the masseter muscle. At this point the pulsations of the vessel 
may be felt and, in a given case, hemorrhage may be temporarily arrested by pressure against the 
jaw-bone. The artery then pursues a more or less sinuous course upon the buccinator and 
levator anguli oris muscles and reaches the side of the nose, where it anastomoses, as the angular 
artery, with the dorsalis nasi artery coming out of the orbit from the ophthalmic. It also forms 
variable anastomoses with the buccal and infraorbital branches of the internal maxillary. In 
the neck the vessel gives ofiF the ascending palatine artery, frequently an independent branch 
of the external carotid, which ascends between the styloglossus and stylopharyngeus muscles to 
the muscles of the palate and pharynx, giving off a tonsillar branch (see page 57); the submental 
is another cervical branch which passes forward below (i. e., on the outer surface of) the mylo- 
hyoid muscle and is covered by the submaxillary gland. In the face the arter)^ gives off the 
superior and inferior coronary arteries which supply the mucous membrane of upper and lower 
lips and anastomose in the median line with their fellows of the opposite side. 

The internal maxillary artery, one of the terminal branches of the external carotid, arises 
in the substance of the parotid gland behind the neck of the condyle of the lower jaw and 
passes to the spheno-maxillary fossa. The branches worthy of mention, in addition to those 
supplying the muscles of mastication, arc the inferior dental (passing though the inferior dental 
canal in company with the nerve of the same name and escaping from the mental foramen), the 
middle meningeal (see page 29), the infraorbital (passing through the infraorbital canal with the 
nerve of the same name to make its exit at the infraorbital foramen), the superior alveolar to the 
teeth of the upper jaw, the posterior palatine and the pterygopalatine to the palate (naso-pharynx) 
(through the foramina of the same name), and the spfieno palatine, which passes through the 
sphenopalatine foramen to the nasal cavity. 

The chief vein of the face is the jacicU, which commences as the angular vein, formed by the 
union of frontal and supraorbital veins (sec Plate 2). It is situated behind the facial artery and^ 
though superficial to this vessel, passes beneath the zygomaticus major muscle to the angle of the 
jaw, where it unites with the anterior division of the tcmporo-maxillary vein to form a trunk which 
empties into the internal jugular. The temporo-maxillary vein is formed in the substance of the 
parotid gland by the union of the temporal with the internal maxillary, the latter vessel receiving 
blood from the pterygoid plexus in the spheno-maxillary fossa. [It divides at the lower part of 
the parotid gland into an anterior division, joined by the facial, and a posterior, which with pos- 
terior auricular makes up the external jugular vein. — Ed.] The ophthalmic veins are described 
upon page 46. 

The nerves of the face, in addition to those supplying the posterior portion of the cranial 
region (see page 27), are: 

Sensory: i. The infraorbital nerve, the termination of the superior maxillary (second divi- 
sion of the fifth), making its exit from the infraorbital foramen. The superior maxillary nerve 
reaches the orbit through the spheno-maxillary fissure and runs forward as the infraorbital nerve 
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in the sulcus and canal of the same name in the roof of the maxillary sinus (see Figs, ii and 16). 
Neurectomy is sometimes demanded for the relief of severe neuralgia in this region. The nerve 
may be resected above the second biscuspid tooth at the infraorbital foramen, but it is better to 
make an incision down to the bone parallel to and Iwlow the infraorbital margin, elevating the 
orbital contents with a spatula, and resecting the nerve as far back as possible in the infraorbital 
fissure, after which the peripheral portion may be torn out through the infraorbital foramen. 
[The infraorbital foramen is about one-third of an inch below the lower margin of the orbit, 
opposite the junction of inner and middle thirds of this margin, and can usually be easily located 
wilh the finger. — Ed.] In this operation the alveolar branches lo the teeth of the upper jaw are, 
of course, torn away from the excised portion of the nerve. The nerve may also be exposed at 
the infraorbital foramen from the vestibulum oris. Since the infraorbital nerve runs in the 
relatiwly thin roof of the maxillary sinus {see Figs. 1 5 and 16) care must be taken to avoid injury 
to the sinus, which may lead to subcutaneous emphysema of the orbit. Air entering the orbit in 
this manner may cause exophthalmos. [When it is deemed necessary to expose and resect 
Meckel's ganglion as well as the infraorbital nerve, this is best accomplished by trephining the 
anterior wall of the maxillary sinus, opening the bony canal of the infraorbital from beneath, 
and trephining the posterior wall of the sinus, thus opening the spheno- maxillary fossa. The 
ganglion is slightly below the main trunk of the ner\-e and in intimate relation with the terminal 
branches of the internal maxillary arter)'. By this route the superior maxillary division of the 
fifth ner\'e may be easily followed to its exit from the foramen rolundum. — Ed.] 

The itjferior dental nerve, a branch of the inferior maxillary division of the fifth, passes 
through the inferior dental canal, supplies the teeth of the lower jaw, and makes its exit at the 
mental foramen below the second biscuspid tooth to be distributed to the skin of the chin 
(see Fig. i). This nerve is also occasionally resected, the mental foramen being exposed from 
the vestibulum oris or by direct incision of the overlying structures. In addition to this, the 
nerve may be exposed by chiseling open or by trephining the infraorbital canal between the 
angle of the jaw and the coronoid process. 

The important motor nerve of ihe face is the seventh cranial nerve, the facial nerve. Its 

»urse in the petrous portion of the temporal bone (entrance at the internal auditory meatus, 

fejdt at the stylomastoid foramen) and its not infrequent involvement in caries or fracture in this 

situation have been previously mentioned (see page 32). After its exit from the bone, the nerve 

ton imbeds itself in the parotid gland, from the anterior border of which its numerous branches 

s to the facial muscles (see Fig. 14). The nerve may be exposed at its exit from the stylomas- 

Ftoid foramen by entering behind the styloid process to the inner side of the mastoid process. 

The parotid gland covers the posterior part of the masseter muscle as well as the temporo- 

naxillary articulation and a considerable portion of its substance extends deeply into the retro- 

landibular fossa, bounded in front by the ramus of the jaw and behind by the external auditory 

leatus and the mastoid process. The parotid duel, frequently in relation wiih a socia parolidis, 

ies anteriorly across the masseter and perforates the buccinator muscle to open into the 

ftinouth opposite the second upper bicuspid tooth. The ori5ce of the duct may be made accessible 

r probing b)- introducing the finger into the angle of the mouth and drawing the cheek away 

I the teeth. 
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The relation of the parotid gland to the retromandibular fossa furnishes sufficient explanation 
for the pain produced by mastication when the gland is inflamed and swollen. Since the parotid 
extends inward toward the pharynx it will be readily understood that large tumors proceeding 
from the parotid gland cause dysphagia from compression of the pharynx. The proximity of the 
external auditor)' meatus explains the occasional perforation of parotid abscesses into this canal. 

In operative procedures ujion the parotid gland it is rather difficult to avoid dividing branches 
of the facial nerve, the resulting paralysis usually being of a temporary character. It should be 
remembered that the trunk of the facial nerve enters the parotid gland from above and behind, 
at a point on a level with the base of the lobule of the ear. In total extirpation of the gland 
it is scarcely possible to avoid injuring the trunk. In operations penetrating deeply into the 
ret to -mandibular fossa, it is important to remember that the external carotid artery, as well as 
numerous veins (particularly the tcmporo-maxillary)i Jire in close relation with, or imbedded in, 
the median surface of the gland. [The temporo-maxillary vein and the external carotid arteiy 
usually traverse the substance of the gland, the vein being superficial to the artery and deeper 
than the facial nerve. — Ed.] Still more deeply are found the internal carotid artery and the 
internal jugular vein. 



THE ORBITAL CAVITY. 

The shape of the bony orbit may be compared to that of a four-sided hollow pyramid, the 
base being situated at the margin of the orbit and the apex at the optic foramen. [The inner 
walls are almost parallel; the outer walls if prolonged backward would meet in almost a right 
angle. The depth of the orbit is from ij to 2 inches, — Ed.] It should be carefully studied from 
a skull. 

The upper wall is formed by the vcr\' thin orbital plate of the frontal bone (see Figs, i and 16) 
and a small posterior portion by the lesser wing of ihe sphenoid. E.xtemally beneath the zygo- 
matic (external angular) process is the lachrymal jossa, which lodges the lachrj'mal gland; 
internally is a' small depression, the lovea Irochlearis (occasionally also a spina trochlearis), 
for the attachment of the pulley of the superior obli*]ue muscle. In the supraorbital margin 
toward the inner side [near the junction of the inner and middle thirds. — Ed.] is the supra- 
orbital notch or joratnen for the passage of the nerve and artery of the same name. 

The inner wall is formed by the lachrymal bone, the os planum of the ethmoid, and poste- 
riorly by a portion of the lateral surface of the body of the sphenoid. Anteriorly is a depression 
for the lachrymal sac (and duct) (fossa saccilachrymalis), bounded by the inner extremity of the 
supraorbital margin {crista lachr\Tnalis anterior of the superior maxilla) and by the lachrymal 
crest of the lachrymal bone (crista lachrymalis posterior); from this point a sound may easily be 
passed downward into the nasal duct which opens into ihe inferior meatus of the nose. Further 
posterior on the inner wall [between the os planum of the ethmoid and the orbital plate of the 
frontal. — Ed.] are situated the anterior ethmoidal foramen, communicating with the cranial 
cavity, and the posterior ethmoidal foramen, leading to the posterior ethmoidal cells. 

The lower wall is formed by the orbital surface of the superior maxilla containing the in- 
fraorbital groove and canal, which terminates anteriorly beneath the lower margin of the orbit at 
the infraorbital foramen and transmits the artery and ner^-e of the same name (see Figs. 1 and r6). 
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[The bony roof of this canal is usually deficient behind. — Ed,] The external portion of the lower 
wall is formed anteriorly by the orbital process of the malar bone; the orbital process of the 
palate bone also aids in forming the most posterior portion of the floor. 

The oulcr ■wail consists anteriorly of the orbital process of the malar bone, posteriorly of the 
orbital surface of the great wing of the sphenoid, and abo\'e and anteriorly of the zygomatic 
(external angular) process of the frontal bone. This surface presents the small temporomalar 
canals for the temporal and malar branches of the orbital nerve. 

In addition to the optic foramen, which transmits the optic nerve and the ophthalmic artery, 
another communication between the bony orbit and the cranial cavity is furnished by the 
sphenoidal fissure (transmitting the oculomotor, the trochlear, the ophthalmic, and the 
abducent nerves and the ophthalmic vein). The spheno-maxillarj' fissure (for the infraorbital 




vein) communicates in its anterior portion with the temporal fossa; the posterior portion is in 
connection with the spheno-maxillary fossa. [In this fissure are found the infraorbital artery 
as well as the vein, the superior maxillary division of the fifth nerve, the orbital branches of (he 
same nerve, and twigs from Meckel's ganglion.— Ed.] 

The external wall of the orbit is the strongest. The other walls are weaker and are conse- 
quently thereby predisposed to perforation. 

Since the floor of the orbit is the roof of the maxillary sinus and the os planum in the inner 
' wall covers in the ethmoidal cells, it will be understood that when these walls are perforated, 
! the air from these accessory- cavities may enter the orbit and cause emphysema and exophthalmos, 
f This may also be occasionaUy observed after perforation of the orbital roof, since the frontal 
f sinus frequently extends into the upper waU of the orbil, in rare cases as far as the optic foramen 
i (see Fig. 15). The relatively thin bony laminje separating the orbital cavities from the 
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HnlcHfir I rntllnl linuin, lite I'llimoidiil ivWn, Ihr muxillury ttinus, and the frontal sinus, furnish an 
CAplnimllitil (nr llic fm I Ihiil lumorft grtiwin(( from ihcnc adjoining regions may invade the orbit, 
tll!i|ilniT llii* I'yi-lifill, nlid cndnnKrr the nrhilnl conti-nts. 

'fill' jipilii«li'iiiii lli)lii|j the <irl)il is known iih the periorbita. 

'I'lic ryrllih iiri- furnierl (rorn iiilnnroiiH folds which ^row over the protruding eyeball during 
(etui life uiul tnHtiim- trlii|i(triirily udliemU nlong the line vf the pal[jebra] fissure. At this fissure 
lht> nlttn In tim(lnut)U<i with the mucous membrane lining the inner surface of the lid (palpebral 
nilijimcllvn) whli h N re l1oi-|i>d to lhi> eycbnll nl the fornix lo pass anteriorly to the corneal margin as 
tlip lu'tllivr nmllllicttva. Korrign ImhIIi-s gitining access to the conjunctival sac occasionally become 
dimly liiilm'd iti the iiinjuiu livul fornix. The m-bicularis p.il|x'brarum muscle lies immediately 
iHMU'tilh iht' f-iiWy, wtilih |M»w»»ies no sulKUtuneou.t fal. This muscle extends over the orbital 
mnritln iiml vimKlnl* of nn orbiculur )H)rtioii, of a [Kilix^bral twrtion, and of a lachn,-mal portion 
(iheU'liMtrlnml Monwr's muscle. — Ei>,|, the latlorlx-ingasmall bundle of fibers passing behind 
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»nh'ttt>v ni«r)|in i»r llte lid and i,\M>sniuently \\]\m the external cutamxtus surface. They oc- 
ilutikUMllv It-^tl lo thr hultwtitw t>f ivtrntHMi eyMs and alinYssos (st\v. hordeolum). In front of 
ihe orilhri' vH ihrw (tUtHK M *h«" nvarjpn <>f (he litis, Iht,- cilia an- arranged in two or iha-e rows. 
1"Mf *lwvWl>wl |lt\*wlh h»««t\l the rwball W*b t\> iSc di^urbamrs o( trichiasis and distichiasis. 
'IV' »ftt?«l liipunw-n* V* \>rt>i(al wmum ([wtf<t-l>r»l li|famenii o( Knglish authors, who apply the 
IVYm " titnnl li|p»M>nt^ " to thr band?^ whk-tt attai-^ the inner and iHiter rxtmnitKS of the 
UtMl v«HiWi|^ Iv^ the stii^'hi.w ma\ilU And nuUr btinc rv'^xx'tivriy. — Kn.] b a dense bmina 
x'Ji wmwXiW t'tv.uf v-WMHling in a ^>ncal plane fivro the pi-ritistcum of the edge ol the 
\'rt*> h,> \he y-i^ian maiieitt »>Jt rt* Mml cMtilaj<e. h s«t\t5 lo ckier i>ff the oitinl canity 
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superior portion and of a smaller inferior portion, the latter not always being sharply defined. 
The convex surface of the gland is in relation with the fossa, and the anterior border of the gland 
extends lo the supraorbital margin, so that it may bt- readily exposed above the external canthus 
by an incision along the supraorbital margin dividing the skin, the orbicularis palpebrarum 
muscle, and the tarsal ligament. The lachrymal gland may also be reached through the fornix 
conjunctivie without making a cutaneous incision. The lachrymal duels, about ten in number, 
empty into the fornix above the external canthus of the eye. The two lachrymal canals, the in- 
ferior being somewhat broader and shorter than the superior, are about 0.5 millimcler in diameter, 
but they are so clastic that they may be dilated with sounds to three times this diameter. They 
commence at the inner ends of the palpebral margins in the ptincia lachrymalia, which the reader 
may easily see in his own eye with the aid of a mirror. These puncta are situated at the summit 
of small elevations known as the lachrymal papillas. They dip into the lacus lachrymalis and 
take the tears from this situation to the lachrymal sac, which is lodged in a deep groove formed 
by the lachrymal bone and the nasal process of the superior maxillary. The upper portion of the 
lachrymal sac is in intimate relation with the lower end of the frontal sinus, thus explaining the 
occasional occurrence of purulent dacryocystitis in purulent inflammations of the frontal sinus. 
The nasal duel, a direct continuation of the lachrymal sac, runs downward in a canal of the 
same name to empty into the inferior meatus of the nose. The direction of this duct is not 
directly downward, but somewliat inward and backward, being subject to slight variation. 

The most important part of the orbital contents, the eyeball, does not completely fill the orbital 
cavity. It lies in the anterior broad portion of the orbit in such a way that when the individual 
looks straight ahead, the center of the cornea is in a \-erticaI line connecting the middle points of 
the upper and lower orbital margins. The optic nerve, entering at the optic foramen, runs ap- 
proximately in the long axis of the orbit to the posterior surface of the eyeball, which it reaches 
some millimeters to the nasal side of the posterior pole. During this course, the nerve, surrounded 
by a sheath of dura and pia mater, docs not run in a straight line, but in certain slight curves which 
vary even in carefully made sections. These small cur\-es are probably not of much importance 
to the physician, but they may be important to the physiologist. With good fortune, a horizontal 
frozen section may strike both nerves in the same plane and show their entire course (Fig. 17). 

The space between the eyeball, the optic nen^, and the periorbita is filled by the orbital fat, 
the voluntary muscles of the eye, the blood-vessels, and the nerves. 

The orbital jat is separated from the eyeball by the capsule of Tenon, forming a socket in 
which the motions of the eyeball take place. Between the capsule and the bulbus oculi there 
is a capillary lymphatic space, the spalium inlerjasciale (Tenoni) or space oj Tenon. In the 
vicinity of the cornea the capsule of Tenon gradually disappears in the connective tissue overlying 
the sclerotic coat. The ocular muscles must consequently perforate this capsule of Tenon before 
they become inserted into the sclerotic coat ; the same is true of the vessels and nerves which enter 
the eyeball behind the equator. [To reach the insertions of the muscles into the sclerotic it is 
therefore necessary to cut two layers, the ocular conjunctiva and the capsule of Tenon. — Ed.] 

All of the muscles oj the eye (see Figs. 16 and 17), with the exception of the inferior obUque, 
arise from the circumference of the optic foramen. As they pass forward they form a partly 
jOpen hollow pyramid, the base of which is situated at about the equator of the eyeball. The 
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superior, external, injeritfT, and internal recti muscles are inserted into the corresponding portions 
of the bulbus ocuh (globe of the eye) in front of the equator by means of flat, white, glistening 
tendons, in such a way that the average distance between the insertion into the sclera and the 
corneal margin is 7.7 millimetere for the superior, 6.9 millimeters for the external, 6.5 millimeters 
for the inferior, and 5.5 millimeters for the internal rectus. The long tendon of the superior 
oblique muscle is fixed by its pulley to the fovea trochlearis and passes beneath the superior rectus 
to be inserted behind the equator upon the upper surface of the eyeball between the altachments 
of the superior and external recti. The inferior oblique muscle arises from the floor of the orbit 
behind the central portion of the infraorbital margin. It runs outward and backward beneath 
the inferior rectus and is attached posterior to the equator, at a point midway between the 
insertion of the external rectus muscle and the point of entrance of the optic nerve. The levator 
palpebrce superioris almost completely covers the superior rectus and its fibers radiate to the tarsal 
cartilage of the upper Ud, [It arises from the under surface of the lesser wing of the sphenoid. — 
Ed.] The tendons perforate the capsule of Tenon after the fascia of the muscles has become 
adherent to this structure. It consequently follows that the tendinous insertions of the muscles 
into the eyeball may be divided from the conjunctival sac {in strabismus operations), without 
fearing that a complete retraction of the muscles will lake place. [After enucleation of the eye 
the muscles through this attachment to the capsule of Tenon may provide motion to the stump 
and thus to an artificial eye. — Ed.] 

The ophthalmic artery, the only branch of the internal carotid not supplying the brain, is 
given oft from the last cur\'e of the carotid, the convexity of the curve being anterior (see page 34). 
It passes into the orbit through the optic foramen, in company with the optic nerve, and is situated 
outside and below this structure. The artery' then runs inward between the optic nerve and the 
superior rectus and along the superior obhquc muscle. It escapes from the orbit beneath the 
trochlea and divides into its terminal branches, the dorsalts nasi (anastomosing with the angular 
artery, the terminal branch of the facial) and the frontal artery. The other branches of the 
ophthalmic are: the lachrymal, to the lachrymal gland and externally to the lids; the su^a- 
orbital, ihe largest branch, situated just beneath the periorbita and passing out of the orbit 
through ihe supraorbital notch or foramen; the anterior and posterior ethmoidal, running through 
the foramina of the same name; the important arteries of the interior of the eye, the long and short 
ciliary; and the small important terminal branch, the arteria centralis retina. The vessel also 
gives off muscular branches. 

The veins 0} the orbital cavity, occasionally leading to exophthalmos as a result of venous 
stasis, unite to form two pronounced trunks. The superior ophthalmic vein, the larger of the two, 
is situated at first at the inner side of the orbit; it passes outward between the optic nerve and the 
superior rectus and empties into the cavernous sinus through the sphenoidal fissure. .'\t the 
inner canthus this vessel anastomoses with the angular vein (from the facial) and with the frontal 
vein (see Plate 2). The injerior ophthalmic vein arises in the central portion of the floor of the 
orbit and empties partly through the sphenoidal fissure into the cavernous sinus and partly 
through the spheno- maxillary fissure into the region drained by the facial vein. This inferior 
ophthalmic vein may be absent. Valves arc not present in any of these veins. 

The nerves oj the orbit, in additio*' '-^ the r.nilc. are the sensorj' first di\'ision of the trifacial. 
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I the ophliialmic, with its three branches, and the nerves suppljing the ocular muscles — the ocuh- 
\motort the trochlear, and the abducent. All these nerves, except the optic, enter the orbit through 
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the sphenoidal fissure. The most superficial nerve, and the one first exposed beneath the perior- 
bita after chiseling open the orbit from the frontal ca\'ily, is the frontal branch (upon the levator 
palpebrK superioris) of the ophthalmic nerve, which has already been mentioned in the section 
upon the scalp. The second branch of the ophthalmic nerve, the lachrymal (to the lachrj'mal 
gland), is also superficial, while the third branch, the nasal nerve, passes internally between the 
posterior portion of the superior rcclus muscle and the optic nerve, gives off the long ciliary nerves 
lo the eyeball, and divides inlo the infratrochtear, the anterior ethmoidal, and the posterior 
ethmoidal ner\'es. The trochlear neri'e runs along the upper and inner portion of the orbit to the 
superior obUque muscle. The abducent nerve, situated to the outer side of the optic nerve in 
association wth the nasal nerve, passes to the external rectus muscle. All of the remaining 
ocular muscles are supplied by the oculomotor nerve, which divides before it enters the orbit 
into a superior division, for the levator palpebra superioris and the superior rectus, and into an 
inferior division, for the internal rectus, the inferior rectus, and the inferior oblique. 

The small ciliary ganglion is situated in the posterior portion of the orbit external to the optic 
nerve. Its roots and branches should be reviewed in a systematic anatomy. We also find within 
the orbit, but outside of the periorbita, two branches of the superior maxillary division of the 
trifacial, the smaU temporomalar nerve and the important infraorbital nerve. 



THE NASAL CAVITY. 

The nasal cavities are paired structures, the bony framework of which is open anteriorly at 
the apcrtura pyrijormis (anterior narcs) and posteriorly at the choance (posterior narcs). The 
apertura pyriformis is formed by the lower margin of the nasal bone and by the margin which 
separates the facial from the nasal surface of the superior maxilla. The choana; are bounded by 
the posterior edge of the vomer, by the pterygoid process of the sphenoid, and by the horizontal 
plate of the palate bone. 

The roof of the bony fossa is formed by the nasal bone, by the thin cribriform plate of the 
ethmoid transmitting the olfactory filaments, and posteriorly by the body of the sphenoid, whose 
anterior as well as inferior surfaces project into the na,sal cavity, diminishing the vertical diameter 
of this cavity to the extent of the vertical diameter of the body of the sphenoid. The sphenoid 
body contains the two sphenoidal sinuses, A pointed instrument may be driven inlo the brain 
from the nasal cavity, through the cribriform plate of the ethmoid, without using a great deal of 
force. 

The ^oor 0/ the nasal fossa, when the individual looks straight ahead, slopes gently down- 
ward and backward and is slightly concave from side to side. It consists of the palatal process 
of the superior maxilla and of the horizontal plate of the palate bone, which are united in the 
transverse palatine suture. 

The inner wall, or the vertical septum separating the two nasal fossas, is usually deflected 
more or less to one side; this displacement is occasionally so marked thai the affected nasal 
cavity is greatly narrowed or even obUlerated. These deflections of the septum are due to dis- 
turbances of growth, and are lo be differentiated from those occasionally produced by tumors, 
which grow into the nasal fossa from the base of the skull through the cribriform plate of they 
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ethmoid and dislocate the septum toward the healthy side. The osseous septum is composed 
of the perpendicular plate of the ethmoid bone and of the vomer. The alic of the vomer articu- 
late with the lower surface of the body of the sphenoid; its lower border rests upon the nasal 
crest of the hard palate, the posterior free border divides the two choans, and the superior portion 
of the anterior border of the bone is united with the perpendicular plate of the ethmoid. An- 
teriorly the septum is completed by the triangular cartilage. 

The structure of the oulcr wall of the nasal fossa is complicated by the presence of the tur- 
binated bones and of the orifices of the numerous accessory cavities (see Fig, 19). Above and in 
front are the nasal bone, the nasal process of the superior maxilla, and the lachrymal bone; 
behind these are the nasal surface of the superior maxilla with the large orifice of the antrum of 
Highmore, the lateral masses of the ethmoid with the superior and middle turbinated bones, and, 
still further posterior, the vertical plate of the palate bone and the pterygoid process of the sphe- 
noid. The inferior turbinated bone, articulating with the inferior turbinated crests of the superior 
maxillary and palate bones, is an independent bone (one of the six paired bones of the face). 

The inferior meatus is situated between the floor of the nasal cavity and the inferior turbi- 
nated bone; ihe middle meatus is between the inferior and middle, and the superior meatus is 
between the middle and superior turbinated bones. The meatuses communicate with the main 
portion of the nasal cavity beneath the overhanging turbinated bones; they run from before back- 
I ward, and are shorter and narrower as we pass from below upward. 

I The nasal cavity communicates with the mouth through the bony anterior palatine canal, 

which commences as a double foramen on the nasal floor, one foramen being situated to either 
side of the nasal septum, and ends as a single foramen in the anterior portion of the oral surface 
of the hard palate. The canal for the nasal duct passes down from the orbit to open into the 
inferior meatus. The nasal fossa communicates with the cranial cavity through the numerous 
foramina in the cribriform plate of the ethmoid (for the olfactory filaments) and with the spheno- 
maxillary fossa through the spheno-palatine foramen (for the sphcno-palatine artery and the 
superior nasal and naso-palatine nen'es). 

The wide orifice of the antrum of Highmore in the isolated superior maxillary bone is con- 
siderably encroached upon during hfe by the articulation and imposition of neighboring bones. 
These bones are the perpendicular plate of the palate bone, the inferior turbinated bone with its 
maxillary process, and the uncinate process of the ethmoid. 

[Above and from before backward the outer osseous wall is made up by the nasal bone, 
nasal process of the superior maxilla, lachrymal bone, lateral mass of ethmoid, and the orbital 
process of the vertical plate of the palate bone. Below and from before backward the outer wall 
is made up of the nasal aspect of the body of the sphenoid, the TtertiralJRfrJe'of Jhelp^Jirtp, ^iid 
the inner plate of Ihe pterygoid process of the sphenoid bone. ' * " ' ' --"-.' 

The nasal aspect of the body of the superior maxilla presents the opening leading into the 
anlnmi of Highmore (superior maxillary sinus). This opening is partially closed in by bone 
and mucous membrane.' The lower half is completely closed by the maxillary process of the in- 
ferior turbinated and the maxillary process of the vertical plate of the palate bone. Above, the 
antral opening is partially closed by the uncinate process of the ethmoid bone passing down 
from before backward in a curved direction to articulate with the ethmoid process of the inferior 



so 



TOPOGRAPHIC AND APPLIED ANATOMY. 



turbinate bone. This divides the upper portion of the antral opening into two parts, of which 
the posterior half is usually closed in by mucous membrane, white the anterior part presents the 
normal opening leading into the superior maxillar>' sinus. These openings lead from the antrum 
into the middle meatus. — Ed.] 

The skin oj the nose, though movable upon the underlying bones, is so firmly adherent to the 
nasal cartilages that cutaneous defects cannoi be closed by approximating the edges of the wound, 
and the scars following such defects do not undergo very marked contraction. In the vicinily of 
the ala; the skin is particularly rich in sebaceous glands, which through the retention of their 
secretion and the occasional appearance of the demode.\ folliculorum may lead to the formation 
of "black-heads" (comedones). At the nostril the skin with its hairs (vibrissa) and sebaceous 
glands is continued into the nasal cavity, the glands and hair gradually disappearing, but the 
epidermic character being maintained as far as the region of the anterior nares. This portion of 
the nasal cavity is known as the vesUbulum nasi. 

The oljactory region is the only portion of the nasal mucous membrane containing olfactory 
cells; it covers the superior turbinated bone, occasionally a small region of the middle turbinated 
bone, and the opposite portion of the septum. The mucous membrane of the respiratory region 
is devoid of a submucous layer and adheres directly to the periosteum. It is predisposed to 
swellings on account of the cavernous tissue, which is especially developed upon the free borders 
of the inferior and middle turbinated bones. The mucous membrane also hues the accessory 
cavities, becoming much thinner and losing almost all of its glands as it passes in through their 
orifices. 

There are no large arteries of surgical importance within the nasal cavity. Marked hem- 
orrhages, usually of capillary or venous origin, are consequently controlled by plugging. The 
largest artery is the sphenopalatine, a branch of the internal maxillary, which passes from the 
spheno- maxillary fossa through the sphcno-palatine foramen to the outer and inner walls of the 
nasal chamber. The other arteries are the small anterior and posterior ethmoidal (from the 
ophthalmic) and the anastomoses of the facial and of the palatine arteries in the region of the al;e 
of the nose. 

The veins of the nasal cavity are particularly well developed; they form superficial and deep 
plexuses as well as the cavernous tissue upon the turbinated bones. The ethmoidal veins (accom- 
panying the arteries of the same name) empty into the superior longitudinal sinus. The veins 
of the nose are also connected with the veins of the cranial cavity through the cribriform plate of 
the ethmoid; the foramen cfecum transmits an emissary- vein in the child but not in the adult. 
The connection of the veins of the nasal cavity with those of the brain explains the relief afforded 
Vt^ s^'iVii Jifajlacli^ yfet blee-iing from the nose. 

■ * ■TheflfTTfi ofthe hasai cavity, disregarding those of special sense, the olfactory filaments 
(see page 21), are the sensorj' nerves supplving ihc mucous membrane and proceeding from the 
first and second divisions of the trifacial. The nasal neri'e is given off from the ophthalmic or 
first division of the trifacial, passes through the anterior ethmoidal foramen, pursues a short 
subdural course in the cranial cavity, and runs through the cribriform plate of the ethmoid toward 
the veslibulum nasi; it gives off an external branch which reaches the skin of the nose below the 
lower border of the nasal ' tic from the spbeno-palatine 
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ganglion in Ihe spheno- maxillary fossa and pass through the spheno- palatine foramen as the 
supfTior nasal and naso-palaline nerves to the lateral and median walls of the nasal cavity. The 
naso-palaline nerve runs upon the septum as far as the foramen of Scarpa. When the surgeon 
operates in this deep region, he has other things to think about than this little nerve. 

The maxillary sinus or antrum oj Highmore is the largest of the accessory cavities of the nose. 
It is separated from the orbit by the orbital plate of the superior maxilla and extends posteriorly, 
entirely filling the body of this bone. Upon the floor of the sinus the sockets of the molar teeth 
frequcndy produce elevations, or the apex of the tooth-socket opens directly into the antrum so 
that the tip of the root is covert-d only by the mucous membrane of the sinus. TTiis is the situation 




Fic. 18.— A ponion of ihe skull in which 1 
its communicaliun wiih the nasal cavity und [hi' 
been perforated from below. 



in which diseases of the roots of the back teeth occasionally lead to inflammations and purulent 
collections in the maxillary sinus. Since the orifice of the sinus is situated so high up {see Figs. 
15 and 16) that it is inadequate for drainage, in such cases the sinus must be opened at its most 
dependent portion. A loolh is extracted and the floor of the sinus perforated through the al- 
veolus to allow of the evacuation of the contents of the sinus. Fig. iS shows the relation of the 
sockets of the back teeth to the floor of the maxillary sinus, the outer wall of which has been 
removed by the chisel. It will be seen that the inner sockets of the first and second molar teeth 
are the ones most favorably situated for the performance of this operation. 
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Fig. ig.- — Tbe lateral wall of the left nasal cavity. Almcst Ihe etitirp middle turbinated booe ha£ been excised 
in order lo expose the slruclures and orifices situated beneath it. A piece has been removed from the anterior portion 
ol the inferioi turbinated bone. The original borders of (he turbinated bones are indicated by dotted lines. The superior 
turbinated bone is intact. Tbe orifices of the left sphenoidal and frontal sinuses are shown by arrows. 

Ftc >o. — Sublingual region, shown on a median section. The mucous membrane has been divided and the I 
tongue is turned downward. 



Another method of opening the sinus is to go through its inner wall, /. e., through the thin 
outer wall of the nasal fossas bciow ihc inferior turbinated bone (see Figs. 15 and 19). An in- 
cision may be made through the check and the anterior wall of the sinus chiseled open below the 
infraorbital foramen. The fourth method of attacking the sinus is to chisel through its anterior 
wall above the alveolus from the vestibulum oris [i, e., through the canine fossa external to the 
elevation caused by the canine tooth. — Ed.] (see Fig. 16). The orifice of the maxillary sinus is 
situated beneath the middle turbinated bone and cannot be distinctly seen until this structure has 
been removed. .Attempts to reach this concealed orifice in the Ii\ing an; usually fruitless. [The 
normal opening into the maxillary sinus is usually found near the most dependent portion of ihe 
hiatus semilunaris and under cover of the middle turbinated bone. — Ed.] In addition to the main 
orifice, there is frequently an accessory o[Jcning at or beneath the margin of the middle turbinated 
bone (see Fig. 19). Since the inner wall of the maxillary sinus is formed by only a thin osseous 
lamina and partly by mucous membrane alone, it will be readily luiderslood that tumors arising 
within the sinus (carcinomata, for example) grow inward into the nasal fossa. The roof is thin 
also and may be perforated by tumors originating in the sinus; these tumors may grow into the 
orbit and dislocate the eyeball. In such cases ihe infraorbital ner\e running in the roof of the 
sinus may be affected and give rise to neuralgic symptoms. Such sj-mptoms may also be pro- 
duced by a fracture of Ihe superior maxilla, in which the air from the sinus may gain access to the 
subcutaneous tissues of the cheek .or lo the orbital cavity and cause emphysema. Tumors of the 
maidllary sinus may also displace the anterior wall of the cavity and grow loward the face. If they 
extend posteriorly, they reach the spheno- maxillary fossa, and from here they may, under certain 
circumstances, invade the phan'nx or grow into the cranial cavity through the base of the skull. 

The fronlal sinuses are also of importance to the physician. They have been previously 
described upon page 19. Fig, 4 shows the right frontal sinus, which has been opened from the 
forehead and in the depths of which the entrance into the nasal fossa may be seen. In catarrhal 
inflammations leading to a closure of the communication between the sinus and the nasal cavity 
(sec page 19), the sinus may be opened in this manner and the contracted orifice dilated. In the 
nasal cavily this orifice is situated below the middle turbinated bone in the middle meatus at the 
highest portion of the slit-shaped infundibulum (see Fig. 19). During life it is usually impossible 
to probe this orifice from the nostril. 

[By removing the anterior end of ihe middle turbinated bone it is possible to pass a probe into 
the naso-fronlal duct or infundibulum. By keeping the end of the probe pressing against the 
turbinated side we avoid the Hkehhood of entering into the anterior ethmoidal cells, which form 
Y-shaped diverticuli leading from the nasofrontal duct. — Ed.] 

The paired sphenoidal sinuses are situated in the most posterior portion of the root of the 
nasal cavity and very close to the base of the skull. The superior wall, situated in the rcpon of 
the sella turcica, is veiy thin, and tumors growing from the sinus may consequently easily extend 
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toward the base of the brain. The relation of the sinus to the internal carotid artery, which may 
lead to fatal hemorrhage from the nose, has been already mentioned (see page 31). The opening 
of the sinus into the nasal cavity is in the so-called spheno- ethmoidal recess, behind and above 
the superior turbinated bone; the orifice of the sinus, as is the case in the antrum of Highmore, is 
situated near its roof (see Fig, 19). 

The air-cells of the lateral masses of the ethmoid bone, which occupy the upper portion of the 
outer wall of the nasal fossas (see Figs. 15, 16, and 17), have previously been described (see 
page 43), and it will readily be understood that this spongy partition between the orbital and 
nasal cavities may easily disappear as the result of the pressure of tumors growing into the orbit 
from the ethmoidal cells or from the nasal fossa. The openings leading to the ethmoidal cells 
are to be found upon the outer wall of the nasal fossa. In Fig. 19 the middle turbinated has 
been removed close to its attachment, so that the long slit-like infundibulum is exposed, pass- 
ing from below upward and forward. In the anterior portion may be seen a probe which has 
been introduced into the frontal sinus. The normal orifice of the maxillary sinus is situated 
further posteriorly in the depth of the infundibulum. The entrance to the infundibulum is 
also designated as the hiatus semilunaris. [This is incorrect to call the entrance to the 
infundibulum the hiatus semilunaris. The hiatus semilunaris is a groove in the maxillary 
side of the middle meatus and runs from the naso-frontal duct above downward and backward; 
and since the anterior extremity of the middle meatus leads into the infundibulum, the hiatus 
semilunaris is simply a recess from the middle meatus beginning at the naso-frontal duct. 
The anterior ethmoidal cells, as well as the antral opening, open into the middle meatus 
via the hiatus semilunaris. Overhanging the hiatus semilunaris is a large ethmoidal cell called 
the bulla ethmoidalis. This cell or cells open into the middle meatus near the attached border 
of the middle tubinated bone at about its middle. — Ed.] The ethmoidal cells usually bulge out 
prominently above this hiatus, forming the bulla elhmoidalis, and above this is the orifice of the 
anterior ethmoidal cells. The middle and posterior ethmoidal cells, on the contrary, open into 
the superior meatus. Sometimes there is still a fourth turbinated bone at a higher level, in 
which case the middle ethmoidal cells may open into the superior meatus and the posterior ones 
between the third and fourth turbinated bones. 

In Fig. 19 a portion of the inferior turbinated bone has also been removed, exposing the 
orifice of the nasal duct. During life it is accessible from the nostril, but it may be probed from 
above to much better advantage. More worthy of note is the fact that access to the orifice of ihe 
Eustachian lube may be gained through the naso-pharynx (see Fig. iQ and Plate 4). It lies 0.5 
centimeter behind the posterior extremity of the inferior turbinated bone, and is bounded poste- 
riorly by the tcrus tubarius (an enlargement produced by the underlying tube), which may be 
easily located with a probe. The orifice of the Eustachian tube is six or seven centimeters from 
the nostril ; one centimeter behind the torus tubarius is the jossa of Rosenmilller (recessus infundi- 
buliformis), which may catch the end of the probe when an attempt is made lo pass this instrument 
from the nostril into the tubal opening through the inferior meatus, 

A study of the illustrations of the outer wall of the nasal fossa (see Figs, 15 lo 19, Plate 4) will 
show that a chronic catarrh may extend into the Eustachian tube, into the frontal and maxillary 
sinuses, and posteriorly into the pharynx. Tumors proceeding from the nasal fossa may grow 
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through the choanx toward the naso-phan-nx and into the mouth, into the maxillan- sinus, into 
the ethmoidal cells, into the orbit, and also through the sphenopalatine foramen into the spheno- 
maxiliar)- fossa, whence they may ejrtend outward into the temporal fossa or through the spheno- 
maxillan- fissure into the orbit. Catarrh or new-growths in the lateral wall of the nose may lead 
to disturbances in the vicinity of the nasal duct. 



THE ORAL CAVTTY. ^H 

As the function of the oral ca\'ity is lo aid in the ingestion of food, it is not surrounded by bony 
walls to ihe same extent as Ihe nasal fossas, but its boundaries arc formed in many places by 
movable and distensible soft pans [sec Fig. zoA. — Ed.]. The bony support is furnished by the 
hard palate and by the inferior maxillary bone, with their alveolar processes containing the teeth. 
The di\'iding-Iine between the mouth and the phan-nx is kno^vn as the isthmus oj the jauces. It is 
bounded below by the sulcus terminalis (commencing at the foramen ca;cum and dividing the 
dorsum from the root of the tongue) and laterally and above by the palatopharyngeal arch and 
the UMila (see Fig. 21). The roof of the mouth is formed by the hard and soft jialates; it is 
covered by a thick mucous membrane, rich in glands and fat, which is immovable on account of 
its firm attachment to the periosteum. The mvlohvoid muscle is to be looked upon as the floor 
of the mouth, although posteriorly the oral contents seem to extend into the neck without there 
being any sharp dividing-line. [Abscesses or tumors above the mylohyoid project into the mouth, 
those below present in the ncck.^ED.] 

We differentiate the vestibule (vestibulum oris) from the oral cavity (caiiim oris). 
The vestibule is a horseshoe-shaped cleft between the mucous membrane of the cheeks and 
lips and the teeth (see Fig. 16). If the finger is introduced into the \-estibule and pushed back- 
ward, when the teeth are closed, it strikes upon the hard anterior margin of the ramus of the 
mandible, and the tip of the finger may be passed inio the mouth (ca\'um oris) through the s[>ace 
between the ramus of the mandible and the last molar tooth. If the denture is perfect, this space 
is the only communication between the vestibule and the oral cavity (with the exception of the 
narrow slits between the teeth), and, in cases of trismus, it may be utilized for the introduction of 
liquid food, if a more favorable route has not been furnished by the loss of one or more teeth. If 
the tip of the index-finger is placed against the anterior border of the ramus and the teeth are 
firmly pressed together rei>eatedly, the anterior margin of the contracting masseler muscle may be 
distinctly felt. The orifice of the paroliil duel fStenson's) is situated opposite to the second upper 
molar [about 4 mm. below the reflection of the mucous membrane from gums to cheek. — Ed.]; 
although small, this duct may be probed in the lii-ing subject (sec page 41). 

The marked elasticity of the lateral and anterior walls of the vestibule allows us to palpate 
the rows of teeth throughout their entire extent; it also makes it possible lo recognize the altered , 
position of the mandible in anterior dislocations of this bone. Under certain circumstances the 
maxillary sinus may be opened through the wslibulc (see page 53). 

The contents of the oral cavity, as well as the region between the mouth and the pharynx, 
should be studied as far as possible in the mouth of the reader with the aid of a hand-mirror and 
strong sunlight. If the tongue is raised, the frienum hngu.'e may be seen in the median hne, 



THE ORAL CAVITY. 



55 



and to either side will be observed the sublingual folds, which project in varying degrees in dlEfer- 
cnt subjects. These folds arc due to the upper margins of the sublingual glands, and to their 
inner side the submaxillarY ducts may be ex[)osed (for thi? extraction of salivary calculi, for ex- 
ample). The posterior portion of the sublingual gland lies upon the mylohyoid muscle, while the 
remainder of the gland is closely related to the inner surface of the mandible, where it produces 
the sublingual fossa of varying depth. The numerous invisible orifices of the gland are situated 
upon the sublingual folds. The sublingual gland frequently possesses a larger duct [ductus 
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major Rivini or duct of Bartholin; according to Cunningham, this rarely exists in man. — Ed.] 
which may unite with the submaxillary duct or have an independent orifice. The opening of the 
submaxillary duct (Wharton's) may be recognized, with the naked eye, in the sublingual caruncle 
at the anterior extremity of the plica sublingualis. [This duct and the lingual ncr%'e lie beneath 
and to the inner side of the sublingual gland; the nerve on its way to the tongue crosses the duct 
1 its inferior aspect opposite the anterior border of the hyoglossus muscle.— Ed.] 
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[Congenital dermoid cysts are frequently found in the floor of the mouth at its junction with 
the base of ihe tongue. Retention cysts of the mucous glands, of Wharton's duct, or the ducts 
of the sublingual glands are called ranula. Congenital cysts or fistulas due to incomplete closure 
of the thyroglossa] duct — which extends from the foramen Ctecum of the tongue to the isthmus of 
the thyroid — are always mesial; when developed from the upper part of the duct, they present in 
the mouth; those arising from the lower end present in the neck below the hyoid bone. — Ed.] 

The tongue, the largest organ in the mouth, lies in contact with the palate when the mouth 
is closed. Its base reaches to the epiglottis. A median section (Plate 4} shows that a swelling 
of the tongue may force the epiglottis down upon the entrance of the larynx in such a manner that 
tracheotomy must be performed. It will also be understood that a ])aralysis of the muscles from 
profound narcosis will allow the tongue and epiglottis to fall back so thai respiration is interfered 
with. 

The lingual artery supplies the tongue with blood. This vessel arises in the neck from the 
external carotid (see page 64), passes above the greater comu of the hyoid bone beneath the hyo- 
glossus muscle, and, as the ranine artery, pursues a tortuous course in the tongue between the 
inferior Ungulias and geniohyoglossus muscles. Although it gives off the dorsalis linguce, running 
upward to the root of the tongue to supply tht circumvallate papilias, the chief branch is the sub- 
lingual artery, which runs anteriorly beneath the sublingual gland to reach the gums of the incisor 
teeth. Above and to either side of the frienum, the artery is relatively superficial, and may be 
caught by a deep suture for the purpose of checking hemorrhage. There are no marked anasto- 
moses between the arteries of the two sides. In the posterior portion of the tongue the artery is so 
imbedded in the soft lingual musculature that it may be impossible to control serious hemorrhage 
from operative procedures by ligation in the wound, and it becomes necessary to ligate the vessel 
in the neck. 

The lingual branch oj Ihe glossopharyngeal nerve supplies the circumvallate papilias [that is, 
the posterior part of the tongue, with both gustatory and common sensory fibers. — Ed.]; it is not 
very large and possesses no surgical importance. The sensory ner\-e of the tongue, the lingual 
branch of the inferior maxillary, which abo receives gustatory fibers for the fungiform papilias 
from the chorda tympani, may be easily exposed beneath ihc mucous membrane at the side of the 
tongue in the neighborhood of the second molar tooth (sec Fig. 20). This nerve runs over the sub- 
maxillary duct and is also accessible in the neck in the depths of the submaxillary triangle {see 
page 6$). [According lo Cunningham, Wolsey, and others, the nerve runs beneath the duel. — 
Ed.] The motor nerve, the hypoglossal (see page 64), is more deeply situated [that is, from Ihe 
Jloor of ^he mouth. — Ed.] beneath the sublingual gland. The injerior denial branch of the 
MtfU i a * 'maxillary division 0} the fijth may also be easily exposed in the mouth before it enters 
the inferior dental canal by means of the same incision as that for the lingual nerve. It may 
also be attacked by dividing the skin and masseter muscle and trephining the ramus of the jaw. 

The numerous lymphatic vessels of the tongue lead to the submental and submaxillary 
lymphatic glands, which arc consequently involved early in affections of the tongue. 
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THE ORAL CAVITY. ^^^^^ 57 

In the posterior portion of the oral cavity may be seen the soft palate with the uvula, the 
Paiato-glassal and potato- pharyngeal arches, and, between the latter structures, the more or less 
prominent jaueial tonsil, which is frequently the sfat of simple or diphtheric inflammation. Both 
the soft and the hard palates receive their blood from the terminal branches of the descending 
palatine artery, which is given off from the internal maxillary in the spheno-majtillary fossa, passes 
downward through the posterior palatine canal, and makes its exit at the posterior palatine fora- 
men. [In repairing cleft palate it is nccessarj', in order to avoid hemorrhage and to maintain the 
nutrition of the flaps, to preserve these vessels. The incision is therefore made close to the 
alveolar borders outside the vessels.— Ed.] Other branches of the posterior palatine artery pass 
through the accessory palatine canals. The posterior and accessory palatine canals also trans- 
mit the descending or palatine branches (anterior, middle, and posterior) of the spheno-palatine 



The normal tonsil (see Fig- ao and Plate 4) projects but slightly, if at all, above the level of 
the surrounding mucous membrane, and, as it is situated in the niche between the palatine 
arches, it is visible to a different degree in different subjects. The surface of the tonsil is dotted 
by the apertures of numerous crj'pts. In consequence of its great tendency to become inflamed 
and swollen, its relation to the isthmus of the fauces is particularly important. The swelling leads 
not only to dysphagia, the tonsils sometimes meeting in the median line, but also to a more or less 
marked constitutional depression. It is clear that diseases of the tonsils may extend along the 
upper surface of the soft palate to the choanae (posterior nares) and to the Eustachian lubes, and 
downward into the pharynx and lar^'nx. The operation of tonsillotomy, so frequently performed 
upon children, is often followed by active hemorrhage which may be difficult to arrest. This is 
due to the tonsillar branch of the ascending palatine artery (from the facial), or, if the incision has 
penetrated very deeply, to the trunk of the ascending palatine itself. Occasionally a particularly 
severe hemorrhage is obsen^ed, in which case the "slashing" operator may not only have removed 
the tonsil but also the styloglossus and stylopharyngeus muscles and lacerated the facial artery, 
which is separated from the tonsil by these muscles. The internal carotid artery is quite dis- 
tant and is not endangered in tonsiUotomy, although fatal hemorrhage has been observed as 
the result of a tonsillar abscess ulcerating into this vessel. 

The pharynx is situated behind the oral ca-vity and passes into the neck without any sharp 

Une of demarcation. If the pharj-nx is incised posteriorly, it will be seen lo have a threefold 

communication. The upper portion, attached to the base of the skull, opens anteriorly into 

the nasal fossas through the choana?, and is known as the pars tiasalis pharyngis (naso- pharynx). 

Its lower boundary is formed by the soft palate, which is in apposition with the dorsal wall of the 

pharynx during deglutition, and so divides the pars nasalis from the middle portion of ihe pharynx, 

the pars oralis. The orifice of the Eustachian tube is found in the pars nasalis directly behind the 

posterior extremity of the inferior turbinated bone (see page 53 and Fig. 19). It is bounded 

posteriorly by the torus tubarius (Eustachian cushion), the prominence due to the trumpct- 

I shaped end of the Eustachian tube, from which point the salpingo-phanTigeal fold (see Fig. 19 

1 and Plate 4) may be seen running downward. The pocket-like jossa oj Rosenmiiller, or pharyn- 

' geal recess, is situated behind the torus tubarius, and nearer the median line may be seen the 

aryngeal tonsil, which varies in size in different individuals and extends into the fossa of 
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Rosenmuller. It lies upon the firm base furnished by the occipital bone at the base of the skull, 
a relation which is favorable for the extirpation of this tonsil. Diseases of the phar>-ngeal tonsil, 
particularly the proliferations of childhood, may involve the middle ear through the Eustachian 
tube and lead to suppuration in this situation. 

The pars oralis communicates anteriorly with the mouth through the isthmus of the fauces. 
A study of a median section (Plate 4) will make it clear to the reader that, although unpleasant to 
the living subject, the finger may be introduced into the mouth and passed above the soft palate, 
palpating its upper surface, the vomer, the surroundings of the choanie, and the posterior phaiyn- 
geal wall with the pharj-ngeal tonsil. It will also be understood that in the so-called posterior 
rhinoscopy, a mirror introduced behind the soft palate will show the choante and the turbinated 
bones as seen from behind. 

The laryngeal portion of the pharynx (pars laryngea) is below the pars oralis and leads ' 
anteriorly into the larj'nx. It extends to the level of the sixth cer\-ical vertebra, where the 
pharynx ends and the esophagus commences. The adilus ad larj-ngem (superior aperture of the 
lani'nx) is bounded above by the edge of the epiglottis and laterally by the aryepiglottk (aryleno- 
epiglollic) folds, in which the more or less prominent cuneiform and comiculate tubercles (formed 
by the underlying cartilages of the same name) may be seen with the larjngoscope. Posteriorly 
in the median tine, the lar>'ngeal entrance ends at the inkrarylcnoid notch, the scat of predilection 
for the sht-like erosions of chronic larj'ngitis and for tubercular ulcers. The pharyngo-epiglottic 
foWs extend from the pharj-nx to the border of the epiglottis. The pyrijorm sinuses are situated 
internal to the als of the thyroid cartilage, and in their upper portions may be seen a fold of 
mucous membrane {pUca nervi laryngei) produced by the underlying superior laryngeal nerve. 

A lorae connective tissue, rich in lymphatic vessels and containing several lymphatic glands 
at the level of the upper cervical vertebras, connects the posterior wall of the pharynx to the 
prevertebral fascia, which is separated from the spinal column by only the thin layer of the pre- 
vertebral muscles (longus capitis el colli muscles). During the act of deglutition the pharynx 
moves upon this loose connective tissue (see Fig, 26). This tissue is the seat of retropharyngeal 
abscess, which may produce dysphagia and dyspnea by pressing upon the phar)-nx, the choan^, 
the soft palate, the laryngeal entrance, and the trachea. When these abscesses are favorably 
located, they may be o]>ened from the oral cavity. Since this loose connective tissue accom- 
panies the esophagus into the thoracic cavity, it forms a path along which a retropharyngeal 
abscess may extend downward into the mediastinum, come in contact with the pleura, and cither 
break into the pleural cavity (see Plate 8, b) or lead to pericarditis by extending to the pericardium 
(see Fig. 51), The relation of the phar\-nx to the cervical vertebras makes it [wssible to diagnos- 
ticate vertebral fractures and dislocations by inspection and palpation through the oral cavity; 
forcxample, from the relation of the anterior arch of the atlas to the posterior phar>-ngeal wall (see 
Plate 4) it is clear that when the atlas is dislocated anteriorly it may be recognized as a hard 
prominence in the posterior pharyngeal wall. It will also be readily understood that diseases of 
the ccr\'ical vertebras (such as caries) may lead to retropharj'ngeal abscess or to perforation and 
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THE ORGAN OF HEARING. 59 

the extrusion of pieces of bone into the pharynx. The median sagittal section illustrated in 
Plate 4 shows that tumors proceeding from the anterior surface of the cervical vertebras, from 
the cUvus, or from the body of the sphenoid meet with little resistance in the direction of the 
pharynx, and may grow through the choanae into the nasal fossas and then extend into the acces- 
sory nasal cavities or through the cribriform plate into the cranial cavity; they may also push 
down the soft palate and grow toward the mouth. 



THE ORGAN OF HEARING. 

The cartilaginous meatus is bounded anteriorly by the parotid gland, and tumors and in- 
flammatory swellings of the gland may consequently lead to a narrowing of the auditory canal. 
The anterior wall of the bony meatus is formed by the thin tympanic plate oj the temporal bone. 
This tympanic plate is the partition between the temporo-maxillar}' articulation and the external 
auditory meatus (sec Fig. zz), through which a£feclions of this joint may extend into the meatus. 
This bony plate is occasionally fractured and displaced into the meatus when ihc condyle 
of the jaw is driven backward by a blow upon the chin. The posterior wall of ihe bony meatus 
varies greatly in thickness; it is often nothing more than a thin lamella of bone, so that the 
celb of the mastoid process are in close proximity (sec Fig. 2z). If pus is present in these cells 
and an early external opening is not provided, it may break into the auditory canal. The trans- 
verse diameter of the middle ear or cavum tympani is very small, so that the external wall (the 
drum -membrane) is only about two millimeters from the internal wall (the promontory), and as a 
result of inflammatory processes the drum-membrane may become adherent to the promontory. 

The thin roof of the tympanic cavity (the legmen tympani), situated in the middle cranial 
fossa, also covers a portion of the so-called allic or epitympanic recess, a lat^ space which connects 
the tympanum with the mastoid cells. This is the important path by which suppurations in the 
middle ear so often extend into the cells of the mastoid antrum. The outer wall of the mastoid 
process must then be opened, since it is rarely so thin that the pus may perforate externally 
spontaneously and gravitate along the slcmocleidomasloid muscle. The thinness of the tegmen 
tympani (sec Fig. 23) explains the possibility of the destruction of the bone by middle-ear sup- 
purations and the escape of pus beneath the dura mater or the extension of the inflammation to 
the meninges by way of the vascular canaliculi. If the suppuration extends lo the brain, an 
abscess is formed in the temporal lobe which rests U]x)n the tegmen tympani (see page 35). Fig. 
22 distinctly shows another, though practically less important, relation of the mastoid process. 
It will be observed that the lateral sinus passes in the immediate vicinity of the mastoid process. 
This explains the extension of suppurative inflammations of the middle ear to the lateral sinus 
(sinus thrombosis, pyemia) and through the diseased wall of the sinus to the cerebellum, pro- 
ducing a cerebellar abscess. These important conditions may be best understood by a study of 
the base of the skull. 

Fig. 23 also shows three other important relations of surrounding structures to the 
middle ear: 

I. In the region colored yellow, the facial canal, enclosing the facial nerve, projects more or 
less into the tympanic cavity. In this situation the wall of the canal is thin, often transparent, 
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Fig. 22. — ^A sagittal section through the mastoid process, the external auditory meatus, and the glenoid fossa. 

Fig. 23. — The temporal bone with the exposed tympanum, tympanic antrum, and mastoid cells. The relations 
of the fadal nerve, internal jugular vein, and internal carotid artery to the wall of the tympanum may be seen. The 
different areas have been colored yellow, blue, and red respectively. 

and occasionally even perforated, so that the nerve is covered only by the tympanic mucous 
membrane. Inflammations of the middle ear may consequently afiFect this nerve and produce 
a facial paralysis. It is not surprising that the nerve may also be involved in caries of the petrous 
portion of the temporal bone. 

2. Caries in this situation has led to fatal hemorrhage from the internal carotid artery. The 
vessel is enclosed in the carotid canal in the petrous portion of the temporal bone (see page 34) 
and, in the region colored red in the illustration, is separated from the tympanic cavity by only a 
thin bony lamella. If this plate is broken, as in a fracture of the base of the skull, the blood 
poured out into the tympanic cavity may break through the membrana tympani and escape from 
the ear or it may go through the Eustachian tube and appear anteriorly at the mouth or nose 
(see Plate 4). 

3. The jugular fossa, situated on the lower surface of the petrous portion of the temporal 
bone and accommodating the superior bulb or sinus of the internal jugular vein, is frequently 
so deep that the inner and lower walls of the middle ear are correspondingly thin and transparent 
or even perforated. This place was quite thick in the specimen from which the illustration was 
made. It has been colored blue. 

QUESTIONS. 

Why is it that contusions of the face are not followed by circumscribed swellings, as is the case 
in the scalp ? 

Where may the pulsations of the fadal artery be palpated ? 

How would you proceed in order to expose the infraorbital and the inferior dental nerves ? 

Which large accessory nasal cavity is endangered in neurectomy of the infraorbital nerve ? 

How may the place of exit of the facial nerve be exposed at the base of the skull? 

What is the explanation of painful mastication and dysphagia in diseases of the parotid gland ? 

What nerve and what vessels are endangered by operations upon the parotid gland ? 

Which of the four walls of the orbit is the strongest? How may emphysema of the orbit and ex- 
ophthalmos be produced by fracture of any of the other three walls ? What cavities are situated above, 
below, and to the inner side of the orbit, and what is the direction of growth of tumors originating in 
these cavities ? 

How may the lachrymal gland be easily exposed ? 

What is the relation of the frontal sinus to the lachrymal sac ? 

Why is it that a complete retraction of the orbital muscles need not be feared after the division 
of their tendinous insertions in strabismus operations ? 

Through what thin portions of the base of the skull may the base of the brain be most easily in- 
jured ? 

Through what portion of what bone may tumors of the base of the skull grow into the nasal fossas 
with comparative ease ? 

What is the explanation of the relief afforded in headache by a pronounced nasal hemorrhage ? 
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What are the four ways of opening the maxillary sinus and which is the simplest in empyema of 
this cavity ? 

What situations will tumors of the maxillary sinus reach when they grow inward, upward, forward, 
or backward, and what neighboring organs may be thereby affected? 

Where should the frontal sinus be opened and what is the location of its opening into the nasal fossa ? 

What large vessel may be ruptured and produce a fatal hemorrhage from the nose and what is 
the route taken by the blood in such a case? 

What mass of bone and what accessory cavities of the nose are encroached upon when tumors 
from the nasal fossas invade the orbit ? 

How may the pharyngeal orifice of the Eustachian tube be reached from the nostril and what 
should be noted in carrying oul-lhis procedure ? 

Where is the orifice of the parotid duct in the vestibulum oris and where is there a normal com- 
munication between the vestibule and the oral cavily, which may be utilized for feeding under certain 
circumstances ? 

Where may the submaxillary duct be easily opened in the living subject? 

In what situation in the oral cavity may hemorrhage from the lingual arterj' be controlled by suture? 

In what situation in the oral cavity may the lingual nerve be exposed? The interior dental ner\-e? 

What arteries may give rise to pronounced hemorrhage in tonsillotomy? 

By what route may diseases of the pharyngeal tonsil extend into the middle ear? 

Where do retropharyngeal abscesses arise and by what path may tliey gravitate into the cliest 
and produce pleuritis and pericarditis? 

Where may diseases of the cen-ical vertebras be diagnosticated from the mouth? 

How do tumors and swellings of the parotid gland affect the external auditory meatus? 

What relation is important for the anterior, and what one for the posterior wall of the bonvmeatus? 

By what route may suppuration in the middle ear lead to an abscess in the temporal lobe, and 
by what other route may a cerebellar abscess be produced ? 

In middle-ear disease, what nerve may give rise to symptoms of paralysis and why? 

In what manner may a sudden fatal hemorrhage from the ear, nose, or mouth occur in the course 
of middle-ear disease? 



THE NECK. 

The neck may be regarded as a passageway for imiiortant organs on their way from the 
head to the trunk and from the trunk to the head, and contains, in a comparatively small space, an 
unusually large number of structures which are situated in the anterior and lateral cervical regions. 
It is consequently a portion of the body which claims particular allenlion from the physician. 

The neck is bounded above by the lower margin of the jaw, by the mastoid process, and by 
the superior cun-ed line of the occiput. Its lower boundary is formed by the upper margin of 
the sternum (or sternal notch), by the sternoclavicular articuIation.s, by the clavicles, by the 
acromial processes, and by a line drawn from the latter to the spinous process of the vertebra 
prominens (the seventh cer\*ical). These boundaries should be seen and felt by the reader in his 
own neck and in the necks of others. The student should also obser\-e the prominence caused by 
the sternocleidomastoid muscle {particularly when the head is turned to one side), the anterior 
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PLATE 5. 
A cross-section of the neck at the level of the thyroid cartilage. Frozen section. 

border of the trapezius muscle, the more or less deep fossa supraclavicularis major above the 
clavicle, the jugular fossa above the upper margin of the sternum, and the fossa supraclavicularis 
minor, which is distinctly seen above the sternoclavicular articulation only when there is a marked 
interspace between the two heads of the sternocleidomastoid muscle. The latter is one of the 
rarer situations for ligating the common carotid artery (according to Zang) and the area for aus- 
cultating venous murmurs in the internal jugular vein. The external jugular vein, visible 
through the skin when well filled, may be distinctly outlined by making compression upon its 
terminal portion at the outer side of the sternocleidomastoid muscle [just above the clavicle. 
— Ed.]. This causes the vein to become greatly distended, and it may consequently be avoided in 
operative procedures upon the neck. 

The palpation of those portions of the respiratory apparatus which are situated anteriorly 
is of particular importance. Starting at the angle of the thyroid cartilage (pomum adami) at the 
incisura thyroidea superior, the hyoid bone may be palpated posteriorly as far as the greater 
comua, and the hyoid bone should be distinctly differentiated from the upper border of the thyroid 
cartilage by placing the thumb and index-finger of one hand upon the region overlying the thyro- 
hyoid membrane. Below the thyroid notch may be felt the blunt anterior edge of the thyroid 
cartilage leading downward to the ring of the cricoid cartilage^ which is connected to the thyroid 
cartilage by means of the rigid and distinct middle cricothyroid ligament (ligamentum conicum). 
Below the cricoid cartilage is the first tracheal ring, and still lower down, provided that it is well 
developed, the isthmus of the thyroid gland may be palpated. The pulsations of the conmion 
carotid artery may be easily felt beside the lar}^nx at the inner border of the sternocleidomastoid 
muscle. The subclavian artery is deeply situated in the larger supraclavicular fossa; the vessel 
runs over the first rib and its pulsations are not always to be distinctly palpated. If the arm is 
drawn downward, the subclavian artery may be compressed against the first rib for the purpose 
of avoiding or controlling hemorrhage from a more peripheral region. 

As is shown by a cross-section (Plate 5), the soft parts of the neck are arranged in such a 
manner that the supporting framework of the cerv'ical vertebras is surrounded by muscles, the 
great mass of which is located posterior to the vertebral colunm, while anteriorly there are only 
the weak prevertebral and the scalene muscles. This osseous and muscular mass is covered by 
the prevertebral fascia and united by a loose connective tissue with the so-called vascular and 
visceral columns^ which arc almost completely covered in by the anterior cervical muscles (the 
sternocleidomastoid and the hyoid muscles). The single viscera of the visceral column, com- 
posed of the cervical portions of the digestive and respiratory tracts (the pharynx and esophagus, 
the larynx with the hyoid bone and trachea), are situated in the median line between the paired 
vascular columns, consisting of the carotid artery and the internal jugular vein together with the 
vagus nerve. This grouping of the soft parts forms the foundation for the further comprehension 
of this region. The visceral column, as the reader may readily discover in his own neck, is easily 
moved upon the anterior surface of the vertebral column. Tumors situated in the lateral 
portions of the neck consequently easily displace the larynx, the trachea, and the esophagus 
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toward the opposite side, and swellings of the visceral column soon lead to pressure symptoms 
from the adjacent vessels and nerves. 

The skin of the anlcrior cervical region is firmly adherent to the underlying platysma myoides 
muscle, the relation being similar to that existing between the skin of the scalp and the occipito- 
frontalis. The skin consequently follows all of the movements of the platysma and, correspond- 
ing to the direction of the muscular fibers, may be lifted up in large folds running particularly in 
the vertical direction. The movability of the skin specially adapts it to the performance of 
plastic operations. 

The arrangement oj the muscles in the anterior and lateral portions of the neck renders 
possible a regional subdivision which is of practical value in the living subject. The inner 
margins of the sternocleidomastoid muscles, which converge from the mastoid processes to the 
upper edge of the sternum, together wilh the border of the lower jaw, form the anterior cenncal 
region (sec Fig. 24). The outer margin of the sternocleidomastoid, the anterior margin of the 
trapezius, and the upper border of the clavicle bound the lateral eerz'ical region. The anterior 
cer\'ical region is subdivided into a small suprahyoid, and into a larger infrahyoid region by the 
hyoid bone and the posterior belly of the digastric muscle (see Fig. 24) ; both of these regions may 
be further subdivided into a single median region and into a lateral paired region. The sub- 
mental region lies above the hyoid botic and is bounded upon cither side by the anterior belly of 
the digastric muscle; to either side of the submental region is found the submaxillary region or 
triangle {containing the gland of the same name), formed by the lower border of the jaw and the 
two bellies of the digastric muscle. In the central portion of the infrahyoid region is a small 
diamond -shaped space between the hyoid bone and the upper margin of the sternum and bounded 
laterally by the inner margins of the sternohyoid and sternothyroid muscles; this important area 
is known as the median cervical region. The lateral portion of the infrahyoid region bears im- 
portant relations to the vessels and nerves of the neck and is called the carotid triangle; it is 
bounded by the posterior belly of the digastric, by the anterior margin of the sternocleidomastoid, 
and by the anterior belly of the omohyoid. 

The Carotid Triangle. — In the carotid triangle (see Figs. 24 and 25) the pulsations of the 
common carotid artery may be easily felt al the anterior margin of the sternocleidomastoid muscle 
at the level of the larynx. The carotid arterj' may be exposed in this situation by an incision 
made parallel to the anterior margin of ihe sternocleidomastoid and the vessel may be ligated 
through this incision (the point of election, according to Cooper). This most favorable situation 
corresponds to the level of the anterior tubercle upon the transverse process of the sixth cervical 
vertebra (the carotid tubercle), which may be felt when the anterior margin of the sternocleidomas- 
toid muscle has been exposed; it also corresponds lo the level of the middle cricothyroid ligament, 
[The anterior belly of the omohyoid crosses the vessel at the level of the cricoid cartilage. — Ed.] 
The common carotid artcr\' ascends from the lower angle of the triangle, frequently concealed 
beneath the margin of ihe sternocleidomastoid muscle, and divides into the external and internal 
carotid at the upper margin of the ihyroid cartilage [opposite the lower border of the third cervical 
I vertebra.-^ Ed.]. The internal carotid artery is normally covered in the first part of its course by the 
[temal carotid. [Strictly speaking, the external carotid in the first part of its course is internal, 
bat is, nearer the median line, and anterior to the internal carotid.^Eo.] To the outer side 
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the common carotid artery is situated the internal jugular vein, which when well filled with blood 
partly overlies the carotid, so that the arterj- is more deeply placed than the vein. Behind and 
between these two vessels, and enclosed within their common connective- tissue sheath, the vagus 
nerve (see Figs. 35 and 27 and Plate 5) runs downward to the upper opening of the thorax. When 
the great vessels of the neck arc injured, this nerve is also easily involved ; it should be carefully 
avoided in ligation of the carotid. The good operator should also spare the descendetts hypoglossi 
nerve (see Figs. 24 and 25), which runs downward upon the carotid sheath, although its division is 
not followed by important symptoms. This small nen'c, together with branches from the second , 
and third cen^ical nerves, forms the ansa hypoglossi, from which the infrahyoid muscles receive 
their motor branches. One or two superior thyroid veins may run almost transversely across the 
carotid (see Fig. 27) and also aid in rendering the ligation of the vessel more difficult. At the 
margin of the omohyoid muscle maj' be seen the thyroid gland, which projects into the carotid 
triangle to a van"ing extent, dependent u]X)n the degree of its development. The superior thyroid 
artery, the first branch of the external carotid, runs downward lo this gland in an arched and 
tortuous direction. It gives off the small sujierior larjTigeal artery, which, together with the 
sensory superior larj^ngeal nen^e from the pncumogastric, enters the larynx through the thyro- 
hyoid membrane below the greater cornu of the hyoid bone. The lingual artery is given off 
from the external carotid above the superior thyroid; it runs anlcriorly and soon disappears 
beneath the hyoglossus muscle to supply the tongue. It must sometimes be ligated to control 
hemorrhage after injuries to the tongue or for the purpose of preventing hemorrhage during opera- 
tions for lingual carcinoma. The vessel may be easily exposed by an incision just above the 
greater cornu of the hyoid bone; after dividing the skin, the platysma, the deep fascia, and the 
hyoglossus muscle, the arterj' will be found in the angle between the posterior belly of the digastric 
muscle and (he greater cornu of the hyoid bone. The artery may also be ligated further anteriorly 
in the submaxillary triangle. Just above the lingual artery (and often arising with it from a 
common trunk) is given off the third of the three anterior branches of the external carotid — the 
facial artery. This is the largest vessel in the subma-xillary triangle (sec page 65), and it enters 
this region by passing beneath tiie posterior belly of the digastric and the stylohyoid muscles. 
The other branches of the external carotid in the carotid triangle are the ascending pharyngeal 
artery, passing upward and inward to the base of the skull, and the occipital artery, which i 
upward and backward (see Plate 2). The carotid artery is accompanied by a chain of deep 
cervical lymphatic glands which frequently become diseased. Abscesses originating within these 
glands may point along the vessels until they reach the connective tissue of the mediastinum, from 
which situation the pus may extend in various directions. 

The hypoglossal nenic, the motor nerve of the tongue, is found in the upper portion of the 
carotid triangle; it passes fonvard in a curved direction, the convexity being downward, crosses 
the external carotid and then the facial artery, and enters the submaxillary region in company with 
the lingual vein by passing underneath the posterior belly of the digastric muscle. The esophagus 
and the lower portion of the pharynx may be reached through the carolid triangle by an incision 
Itnade aloDg the inner margin of the sternocleidomastoid muscle (see page 67). 
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The Submaxillary Triangle. — The submaxillary triangle, which is reached by following the 
course of the hypoglossal nerve and the facial arterj', is bounded by the lower margin of the jaw 
and by the two bellies of the digastric muscle. After the removal of the skin, platysma, and deep 
fascia we find that the largest structure in this region is the submaxillary gland (see Figs. 24 and 
25), which may even be visible through the skin in markedly emaciated individuals. The fascia 
covering the gland is rather firm and offers a certain resistance to the spontaneous external rupture 
of glandular abscesses. The submaxillary lymphalic glands are situated along the lower margin 
of the jaw and the upper margin of the submaxillar)- sahvary gland, some of them being partly 
imbedded in the latter structure. Since these glands, like those situated nearer the median line 
(the submental lymphatic glands), receive the lymphatics from the face, they may easily be 
affected in diseases of the face (such as labial carcinoma) and require extirpation. The sub- 
maxillary gland receives numerous branches from the )acial artery, which runs from behind for- 
ward in this triangle. This vessel is imbedded in the substance of the submaxillary gland and 
leaves the cervical region at the anterior border of the masscter muscle, where it lies directly upon 
the margin of the jaw. The chief branch of the facial artery in this region is the submental, which 
is covered by the gland and runs toward the chin upon the mylohyoid muscle; it is accompanied 
by the small mylohyoid branch of the inferior maxillary nerve (motor). At the angle of the jaw 
the facial vein is joined by the anterior division of the temiK>ro-maxillary vein (see Fig. 24). (This 
union, according to Cunningham, usually takes place a little below the angle of the jaw. — Ed.] 
If the submaxillary gland is lifted up, the submaxillary duct may be seen anteriorly in the depths 
of the triangle as it disappears beneath the mylohyoid muscle; still deeper and at a higher level 
the lingual nerve is in relation with the submaxillary gland and the small submaxillary gangUon, 
The comparatively small glossopharyngeal nerve is found near the pharynx, deeply situated 
between the styloglossus and slylopharyngeus muscles; it passes beneath the tonsil to end in the 
circumvallate paplllas of the lingual mucous membrane. 

The median cervical region is situated beneath thehyoid bone and extends to the upper 
margin of the sternum. It is bounded above and to the outer side by the inner margins of the sterno- 
hyoid muscles, and below and to the outer side by the sternothyroid muscles, presenting a narrow 
triangular surface in this situation (sec Fig, 24). The greatest breadth of this narrow region is 
about two centimeters and it is situated approximately midway between the hyoid bone and the 
sternum. In this important region the trachea is covered only by skin and fascia. Incised 
wounds of the trachea are consequently common in this region, particularly in cases of suicide, and 
the physician, under certain circumstances, must rapidly perform tracheotomy in this situation in 
order to save the life of his patient. The structures which may be palpated through the skin at 
this place (see page 62) are responsible for the subdivision into the following regions: the hyoid 
region (hyoid bone), the subhyoid region (the thyrohyoid membrane or ligament), the laryngeal 
region (the lar)'n.\), the thyroid region (the thyroid gland), and the suprasternal region (just above 
the sternum). 

In the subhyoid region the respiratory tract cannot be entered by simply dividing the middle 

thyrohyoid hgament (see Figs. 24 and 26). Behind the ligament there is a relatively thick mass of 

fat, which extends for about one centimeter in the sagittal plane and is limited posteriorly by the 

hyoepiglottic ligament, passing from the epiglottis to the hyoid bone, and by the attached end of 

5 
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the epiglottis. This mass of fat produces the so-called epiglottic tubercle, which projects into the 
vestibule of the laryn-X. It will be seen that this fatty tissue is not particularly adapted for opera- 
tive procedures. As a result of laryngitis, abscesses occasionally form in this mass of fat, which 
may be evacuated externally by an incision through the thyrohyoid Ugamcnt. The subhyoid 
region is broadest at its lower boundary, which is formed by the thyroid notch. In the median 
line there is an inconstant bursa situated between the thyrohyoid membrane and the sternohyoid 
muscle; it extends upward beneath the hyoid bone and occasionally leads to the development of 
hygromala. There is also a bursa lower down over the angle of the thyroid cartilage. 

The largest portion of the laryngeal region is talcen up anteriorly by the thyroid cartilage, 
which causes the hard projection (in ihe male) known Us the Adam's apple. The thyroid cartilage 
is connected to the cricoid cartilage by the tense crico-lhyroid ligament (or ligamentum conicum). 
This is the situation in which the larj'nx may be mwt easily opened below the vocal cords. The 
incision may be carried upward, dividing the thjToid cartilage fthyrotomy}, or downward, divid- 
ing the cricoid cartilage (cricotomy). The small cricothyroid arter>', lying upon the cricothyroid 
ligament, possesses no special surgical importance. A median sagittal section (see Fig. 26} shows 
that abscesses resulting from perichondritic processes affecting the arytenoid cartilages and the 
lamina of the cricoid cartilage, which form the posterior wall of the larj'nx, may rupture anteriorly 
into the larynx, (producing respiratory disturbances) or posteriorly into the laryngeal portion of 
the pharynx (causing dysphagia). Perichondritis of the anterior wall of the larynx (the thyroid 
cartilage and the ring of Ihe cricoid cartilage) may lead to the formation of abscesses which either 
point anterioHy beneath the skin or rupture into the laryngeal cavity. 

The narrow thyroid region is situated just below the larj-ngeal region and corresponds to 
the isthmus of the thyroid gland, which is in relation with the upper tracheal rings and frequently 
touches the cricoid cartilage. In children the isthmus of the thyroid gland usually extends to a 
higher level than in adults, but it does not reach beyond the cricoid cartilage; it is also more 
firmly fixed to the trachea in the child than in the adult. When high tracheotomy is performed, 
the isthmus must be separated from the trachea by blunt dissection and pushed downward, so 
that the incision for the introduction of the tracheal tube will not injure the thyroid gland. The 
performance of this operation is not infrequently complicated by the presence of a middle lobe of 
the thyroid gland, which often extends up to the hyoid bone. It is situated cither exactly in the 
median line or somewhat to one side. The thyroid gland, covered by the sternothyroid and 
sternohyoid muscles, extends laterally into the carotid triangle and comes in contact with the 
lowest portion of the pharynx and the commencement of the esophagus. From the position of the 
thyroid gland it is clear that thyroid swelUngs and tumors must lead, first of all, to pressure- 
symptoms from the trachea with changes in the tracheal cartilage, and then to involvement of the 
large vessels and ner\-es of the neck. The injerior laryngeal nerve runs upward behind the thyroid 
gland between the trachea and the esophagus and should be carefully avoided in the extirpation of 
goiters, as injuries of this nerve are followed by paralyses of the laryngeal muscles of the same side. 
The trachea is situated considerably more deeply below than above the thyroid gland. This fact 
in itself complicates the performance of tracheotomy in this situation (low tracheotomy), and 
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additional reasons for the comparative infrequency of this operation are furnished by the numer- 
ous intercommunicaling veins which pass dow-nward from the thyroid gland, as the thyroid 
plexus, to empty into the middle thyroid vein, a tribulary of the left innominate vein {see Fig. 24). 
The injerior thyroid veins take origin in numerous radicles from the isthmus and lateral lobes 
of the thyroid. Passing downward, the left empties into the left innominate vein, the right into 
the junction of right and left innominate veins. Frequent anastomoses between the veins of the 
two sides may result in a rather intricate plexus in front of the lower cervical portion of the 
trachea. Sometimes this anastomosis results in the formation of a single inferior thyroid vein, 
which usually empties into the left innominate vein, but may empty into the right. — Ed.] The 
Une of incision is also occasionally crossed by an anomalous thyroidea ima artery from the arch of 
the aorta. 

The trachea begins at the lower border of the larynx, where the pharynx ends and the esoph- 
agus commences. This is at about the level of the sixth cervical vertebra. The trachea bifurcates 
into the two bronchi within the thorax (see page 114) opposite the fourth dorsal vertebra [or the 
upper border of the fifth.^Eo.] ; a cervical portion and a thoracic portion of the trachea may there- 
fore be differentiated, the dividing-line being situated at the first dorsal vertebra. The cervical 
portion of the trachea may be further subdivided into three parts — that beneath the thyroid gland, 
a short portion above the gland, and a longer portion below it. As the trachea passes backward 
as well as downward, it constantly becomes further removed from the skin of the neck, through 
which it may be reached with comparative ease above the thyroid isthmus. Below the isthmus 
the trachea is covered by the veins of the thyroid plexus and by a \-arj-ing amount of fat in the 
jugular fossa. When the head is held erect, the trachea consequently does not pursue a vertical 
course, but one that is directed from above downward and slightly backward. In children 
the trachea is covered above the sternum by the thymus gland, which projects above the upper 
opening of the thorax to a greater or less extent. 

The esophagus is situated posterior to the trachea and commences opposite the cricoid 
cartilage about 15 centimeters from the incisor teeth [about six inches. — Ed.]. It deviates some- 
what to the left of the median line, projecting slightly beyond the left side of the trachea; 
esophagotomy for the removal of foreign bodies is consequently best performed by making the 
incision along the inner border of the left sternocleidomastoid muscle. The skin, platysma, and 
fascia are divided, the edge of the sternocleidomastoid is drawn to the outer, and the larynx, 
trachea, and thyroid gland to the inner side. The inferior thyroid artery must sometimes be 
ligated; particular care should be taken to avoid the inferior larj'ngcal nerve, which runs in the 
groove between the trachea and the esophagus. The same incision will serve for the evacuation of 
those rctrophar^'ngeal abscesses which cannot be reached through the mouth, and also for the 
ligation of the inferior thyroid artery. The esophagus, like the pharv'nx, is fixed to the vertebral 
column by loose connective tissue (see Fig. 26) which offers no great resistance to the down- 
ward extension of retropharv-ngeal abscesses. Swellings and tumors of the lymphatic glands 
situated alongside of the esophagus may lead to esophageal stenosis; suppurations in these 
glands or in the thyroid gland may rupture into the esophagus. The narrowing of the 
esophageal lumen at the level of the cricoid cartilage is described upon page 115. The 
iphagus is only loosely attached lo the trachea by connective tissue. Running upward to the 
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Fig. 26. — A median sagittal section of the neck (formalin preparation). 



larynx between the trachea and the esophagus are the two motor laryngeal nerves, the inferior 
or recurrent laryngeal nerves (see page 67). 

In the middle line of the neck there is occasionally a superficial median vein. As a rule, 
however, the more or less prominent anterior jugular veins lie to either side of the median line in 
the anterior cervical region. They commence in the mental region, run downward upon the 
infrahyoid muscles, and pass beneath the origin of the stemocleido muscles to empty, together 
with the external jugular veins, into the subclavian vein. In the median line above the sternum 
the two veins are united by a transverse vein (the arcus venosus juguli) which is endangered in the 
operation of low tracheotomy. The left innominate vein (see page 112) only exceptionally projects 
above the upper margin of the sternum, and consequently is not usually endangered in operative 
procedures. The external jugular vein runs downward upon the sternocleidomastoid muscle in 
the lateral cervical region, and during life is often visible through the skin (see page 62). Below 
the ear it anastomoses with the posterior division 0} the temporo-maxillary vein; it collects the 
blood from the occipital and posterior auricular veins and empties into the subclavian vein above 
the clavicle to the outer side of the attachment of the sternocleidomastoid muscle (where it may 
be compressed — see page 62). If the tendon of the sternocleidomastoid is divided above the 
clavicle for torticollis, care should be taken to avoid injuring the external jugular vein. The 
origin of this muscle from the sternum and from the clavicle also conceals the more deeply situated 
vessels of this region. The common carotid artcr}^ may be ligated between the two heads of the 
muscle, but on account of its depth in this situation the vessel is reached with much greater dif- 
ficulty than at the level of the cricoid cartilage (see page 62). There is little danger of wounding 
the common carotid artery in the operation for torticollis. If we penetrate between the two heads 
of the sternocleidomastoid muscle, we come upon the internal jugular vein; this must be pushed 
outward, and the sternohyoid and sternothyroid muscles inward, to expose the common carotid 
artery (see Fig. 27). The vagus nerve must be carefully avoided (see page 64). 

In the lateral cervical region the majority of the nerves originating in the cervical plexus 
are visible at the posterior margin of the sternocleidomastoid muscle, while the plexus itself, 
formed by the anterior divisions of the four upper cervical nerves, is concealed by this muscle. 
The following cutaneous nerves may be seen: 

1. The occipitalis minor nerve, which runs close to the insertion of the sternocleidomastoid 
muscle to the lateral portion of the occipital region. It may be superficially or deeply placed, is 
often double, and frequently inosculates with the occipitalis major nerve (see page 28). 

2. The auricular is magnus nerve, larger than the preceding and appearing below it at the 
margin of the sternocleidomastoid muscle. It runs directly upward to the ear upon the sterno- 
cleidomastoid muscle, supplies the skin of the auricle, that of the anterior and posterior auricular 
regions, and also the cutaneous lining of the external auditory meatus. It frequently divides into 
an anterior and a posterior branch. 

3. The superficialis colli nerve (dividing into a superior and an inferior branch) runs anteriorly 
at right angles to the sternocleidomastoid muscle and pierces the platysma in order to reach the 
skin. It is divided, usually at the anterior margin of this muscle, in exposing the great vessels 
of the neck. Its upper branches inosculate with the cervical branches of the facial nerve. 
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4. A considerable number of supraclavicular nerves run downward in the region of the 
supraclavicular fossa, some of them passing downward anteriorly and posteriorly over the sternum 
and the acromion; they supply the skin of the superior thoracic region and of the shoulder. 

The spina! accessory nerve, after perforating and supplying the sternocleidomastoid, leaves 
the posterior margin of this muscle and runs obliquely downward and outward in the space be- 
tween the splenius and the levator anguli scapulie to the trapezius muscle. [The spinal accessory 
nerve enters the deep surface of the sternocleidomastoid about one and a half inches or less 
below the tip of the mastoid process; i)erforating the muscle, it emerges at or a little below the 
middle of the posterior border. A line from midway between the angle of the jaw and the tip of 
the mastoid through the middle of the posterior border of the sternocleidomastoid continued across 
the posterior triangle to the anterior edge of the trapezius at the level of the seventh cervical spine 
sufficiently indicates its course. — Ed.] This muscle is also directly supplied by branches of the 
cen'ical plexus which may be found lower down in the posterior triangle. In the neighborhood 
of the supraclavicular fossa the posterior belly of the omohyoid muscle api>ears beneath the pos- 
terior margin of the sternocleidomastoid and runs downward and outward to disappear beneath 
the clavicle. Together with the clavicle and the posterior margin of the sternocleidomastoid, it 
bounds the small subclavian triangle (trigonum omoclaviculare). In lean individuals the omo- 
hyoid muscle may often be seen when the hyoid bone and larynx are elevated during the act of 
deglutition. 

In the depths of the lateral cervical region {see Fig, 27) above the clavicle, and forming, so 
to speak, the floor of this triangle, may be seen the scalene muscles. The anterior scalene muscle 
passes from the transverse processes of the third, fourth, fifth, and sixth cervical vertebras to the 
scalene tubercle of the first rib; the middle scalene muscle runs from the transverse processes of 
all of the cervical vertebras lo the outer surface of the first rib. These two muscles form the 
typical scalene slit or scalene Iriangle, the apex of which is directed upward and the base down- 
ward. Behind these muscles is the posterior scalene muscle, which extends from the transverse 
processes of the fifth, sixth, and seventh cervical vertebras lo the outer surface of the second rib. 
Above the scalene muscles is the levator anguli scapula, arising from the transverse processes of 
the four upper cervical vertebras and inserting into the superior angle of the scapula, and the 
splenius capitis el cervicis, which arises from the ligamentum nuchie and the spinous processes 
of the first te the sixth dorsal vertebras and is inserted into the mastoid process and the transverse 
processes of the first two or three upjxjr cervical vertebras. 

The supraclavicular lymphatic glands are grouped above the clavicle; they receiw the Ij-mph 
from the back of the neck as high up as the ear and are frequently diseased, particularly in tuber- 



If the sternocleidomastoid muscle is removed, the previously concealed continuation of the 
vascular and nervous trunk is e.xposed as it passes downward toward the clavicle. A still better 
view is obtained if the clavicle, or at least its sternal half, is also removed. By this procedure we 
expose the first rib, and consequently the dividing-line between the neck and the thorax, since the 
dome of the pleura with the contained apex of the lung extends upward beyond the first rib. 
a; downward upon the right side, we come to the innominate artery, which divides into the 
t common carotid and the right subclavian behind the upper margin of the sternum. [This 
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division lakes place approximately behind the right sterooclavicular articiiiaticm. — Ed.] Upon 
the left side these two vessels arise separately from the arch of the aorta behind the junction of the 
lirst rib with the sternum in liiis region; they aie also covered by both portions of the sterno- 
cleidomastoid musclt , b\' the sternoclavicular articulation, and by the origins of the sternohyoid 
and slernoth) roid niuscles. 'I he comtnon carotid artery gives off no branches, and, after crossing 
beneath the omohyoid muscle, appears beneath the inner margin of the siemodeidomastoid. 
The auOclaviuH artery passes out of tlie liioracic aperture to the inner side of the dome of the 
pleura (wliich encloses the ajx^x of the lung), describes an outward curve, the convexity of whit± 
is directed upward, j^a^ses beliind tlie anterior scalene muscle, and runs over the first rib in the 
sub<:lavian groove (tlie lower broad portion of the scalene slit). The artery consequently reaches 
iIk' supraclavicular fossa, where its puLations ma\ be more or less distinctly felt, and then passes 
beneath the middle of the clavicle and the subclavius muscle, below which it is known as the 
axillary aJlery. With the exixption of the posterior scapular, all of the branches of the sub- 
claviaji aJlery arc- given off be-fore the vessel passes between the anterior and middle scalene 
muscles. Tiies4' bran<:lies lie ui>on the small portion of the arter)' which is deeply situated behind 
tiu* clavicular j^ortion of the sternocleidomastoid muscle and are covered by the subclavian vein 
and its junction with the internal jugular. 'J'he branches are: 
/. 'J'he verlehral artiry (see page 34J. 

2. 'J'lie internal mammary artery ^^e page 93J. 

3. 'J'he thyroid axia, which immediately divides into: 

(a) 'J'lu- injerior thyroid artery. 'I'iiis is usually the largest division of the thyroid axis. It 
runs upward and then inward uj>on tlu* vertebral c<>lumn U'hind the common carotid arterj', 
supplies llii' j^liarynX; esophagus, irax hea, and larynx (inferior laryngeal arter)'j, and reaches the 
|^>slL'rior surface of llie ihyroid gland. 

(b) TliiL* aanndiHii nrviialj which is ofu^n wttry small and runs upward upon the oripns of 
tluf seak-ne jnusckb. 

it) 'J'lie tranavtriiali^ (olli, which passes through the suprackivicular fossa transversely 
aerobb ihe siakne mu.v les and in front of llie brachial pkxus to the tra[>ezius muscle. 

(d) 'Ihe iiU/)riiinii/)u/ar, whuh i^ fre<juently an indejx-ndent branch of the sulxlavian artery. 
This veshe) ruji^ sligliily <lowi)wanl to ihe upi^er margin of the scapula and is concealed beneath 
the rlavjt It-; i( j>as.sei3 over ihr iran.^verbe ligamml of the scapula to reach the supraspinous fossa 
and ilun -skirls (Ije iM:ik of (lie bo/a* and cnlirs the infraspinous fossa. It supplies the supra- 
spinal Ub and JnfrahpinaliK*> niub( W^^ and anastomoses with the subscapular branch of the axillary 
artery (mi- page 74 and Kig. ,^o). 

4. riu: (ustiiitrviiiil <i.v/i, a bhorl Hunk whi( h passes posteriorly and divides into: 

(a) Tlu; ^uptrior iiiltrnnial nrlcry (sn- pag»- o^O f«>i' the first one or two intercostal spaces, and 
ill) Thr dti p ivrvuiil uritry, wh'uU runs posteriorly over the neck of the lirst rib to supply 
the dee|) muscles of the nei k and bac k. 
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QUESTIONS. 

How may the external jugular vein be made distinctly visible in the neck of the living subject ? 

Where may the pulsations of the common carotid and subclavian arteries be felt ? 

Where is the most^ favorable place for making compression upon the subclavian artery ? 

What nerve is to be carefully avoided in the ligation of the subclavian artery ? 

What bone serves as a landmark in the exposure of the lingual artery in the neck? 

What relations exist between the face and the submaxillary lymphatic glands ? 

What situation is best adapted for opening the larynx ? What situation is least adapted ? 

Where may abscesses rupture which originate in the posterior laryngeal wall and extend poste- 
riorly ? 

Where is high tracheotomy performed? Where is low tracheotomy performed? Which opera- 
tion is more easily performed and why ? 

What anomaly of the thyroid gland may complicate the performance of high tracheotomy? 

How may the esophagus be exposed in the neck and what nerve is thereby endangered ? 

What organs may be compressed by enlargements of the thyroid gland ? 

What nerve may be injured in thyroidectomy and what will be the result ? 

Where are the important groups of the cervical lymphatic glands situated ? 

Where should a stethoscope be placed to hear venous murmurs in the internal jugular vein? 

What artery may be ligated in this situation ? 



THE UPPER EXTREMITY. 

THE SHOULDER. 

The shoulder is bounded above by the clavicle, by the acromion, and by a line drawn from 
the acromion to the spinous process of the seventh cervical vertebra. The lower boundary of this 
region is formed by the insertions of the pectoralis major and latissimus dorsi muscles. The 
clavicular portion of the pectoralis major arises from the sternal extremity of the clavicle, the 
sternal portion from the anterior surface of the sternum and of the six upper ribs, and the ab- 
dominal portion (inconstant) from the anterior layer of the sheath of the rectus abdominis; the 
tendon of the pectoralis major is inserted into the anterior bicipital ridge of the humerus. The 
latissimus dorsi arises from the spinous processes of the lower six dorsal and of all of the lumbar 
and sacral vertebras, from the crest of the ilium, from the posterior lamella of the lumbar fascia, 
and from the outer surfaces of the lower ribs ; the tendon of the latissimus dorsi is inserted into the 
posterior bicipital ridge. The characteristic prominence of the shoulder is formed by the head 
of the humerus and by the overlying deltoid muscle^ which arises from the acromial end of the 
clavicle, from the acromion, from the spine of the scapula, and from the infraspinous fascia and is 
inserted into the deltoid tubercle of the humerus. Through the deltoid muscle may be more or 
less distinctly felt the head of the humerus, wnth the greater and lesser tuberosities, and the inter- 
vening bicipital groove containing the long tendon of the biceps. The bicipital groove deter- 
mines the direction of Langenbeck's incision for resection of the shoulder-joint. To the inner 
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side, covered by the edge of the deltoid muscle, may be felt the coracoid process. This is situated 
slightly to the outer side of the groove, between the pectoralis major and the deltoid, which contains 
the cephalic vein and widens out as it passes up toward that portion of the clavicle which is more 
or less free from muscular aUachmcnts. In this situation is the infraclavicular fossa, the re^'on 
for ligaling the first portion of the axiUarj' arlcrj'. In lean individuals the sharp margin of the 
costocoracoid ligament may be palpated in this fossa as it runs toward the coracoid process. At 
the acromial end of the clavicle is ihe acromioclavicular articulation, which feels like a short 
narrow groove running in a sagittal direction. The parts which have been named should be 
palpated in normal individuab, so that the changed relations present in dislocations of the 
shoulder-joint may be recognized with certainty. 

The Anterior Region of the Shoulder.— After dividing the skin, the platysma, the ends of 
the supraclavicular nerves, and the thin fascia covering the groove between the pectoralis major 
and the deltoid, we may easily find the cephalic vein, which runs upward from the external 
bicipital groove accompanied by the humeral branch of the acromiothoracic artery (see page 95); 
it passes inward above the tendon of the pectoraJis minor, perforates the costocoracoid membrane, 
and empties into the axillary vein. If the deep fascia is removed, the narrow space between the 
upper border of the pectoralis minor and the subclavius muscle is exposed. The pectoralis minor 
arises from the outer surfaces of the second to the fifth ribs and is inserted into the coracoid 
process; the subclavius arises from the junction of the first rib with its cartilage and is inserted 
into the under surface of the acromial extremity of the clavicle (see Fig. 28). If we follow the 
cephalic vein, we come to the axillary vein. To the outer side of this vein are the cords of the 
brachial ple.xus, and between these two structures and somewhat posteriorly is the axillary artery 
just after it has passed over the first rib. This is the usual situation for the ligation of this vessel. 
In order to expose the artery the plexus must be displaced outward and the vein inward. The 
structures endangered are the acromiothoracic artery (acromial, thoracic, and descending 
branches), and the anterior thoracic nerves which supply the pectoralis major and minor muscles. 
An independent thoracic branch (the superior thoracic) is occasionally given off by the axillary 
artery. The vessels and nerves pass beneath the clavicle, the position of the artery corresponding 
to about the middle of the bone. The relation of the vessels and nerves to the clavicle explains 
the fact that in fractures of this bone they may be more or less lacerated or compressed by the 
downward displacement of the acromial fragment, [Laceration or compression of the nerves 
and vessels following fractures is much less frequent than might be supposed, owing to the fact 
that the subclavius muscle acts as a cushion. — Ed.] The plexus is more frequently involved in 
these injuries than are the vessels. As the nerve-trunks are nearest to the shoulder-joint, they 
are the first structures to be compressed in the subcoracoid dislocation, in which the head of the 
humerus is drawn inward and presses them against the ribs. This dislocation may also injuR> 
the circumflex nen-e (see page 75 and Fig. .50) which runs around the surgical neck of the humerus. 
A corresponding compression of the vessels and ner\'es may also be observed in those fractures of 
the surgical neck of the humerus in which the upper end of the lower fragment is so frequently 
displaced inward and the arm is held in a position of abduction. As the vessels are situated at a 
greater distance from the head of the humerus, they are less likely to be involved than are the 
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At Uie lower border of Uic subdavius musck the ve^i&els and nerves fur the v 
i-xtn.-mity \iiua, intu ibc vjJUCi- knuwn a^ Ibt axiHary cavity. ThJ> tiaviir is silimted above t 
axilktry iij^t, funoed b>' tbf sl:in. and i^ a pyramidiiJ spuoc conLaining vessels, nerves, fat, andfl 
lympliatit gUutdb- Wc diffcreoUaii- on apex, siiuaicd at tbe cumcuid firoucsM [in mc»t En| 
litxl-buolLa tlu; apex is haki to be beiwc-en ii>e iaSi fib, clavicle , and ufiiier border of t 
ircapula, tbua opening iniu tbe ucck and permitliDg tbi- puMsage uf ceriatr structuree from tfaftl 
necj( to axilla. ^£l>.l, a b&x, furmed by iht skin of the axilian- fossa, and four walls. TIh; antenorl 
wall i* fynoed by ibe pi.i.-loralJ& major and minor muscJet, The inntr wall Loiresffonds lo thel 
upptr puftiuD of the laleraJ wall of ilw tborax with the overlying st-rraluf- magnus muscle. Tlmfl 
mu»di- ttriix.-B from ibe outer surfatt* of the upper eight or nine ribs and is inserted into t 
vertebral border of the liutpula. Eight or ten lymphalic gland!: are more or less closely i 
with liu» wall in ihf neighborhood of the ihree upper inlercoslal spaces (see Fig. ay); they a 
connected with tht- lymphatic vessels oi llie breast and of the arm. Great care muBi be cm 
in RMOoving tlie^ ^nds, as they are closely related to the vessels and an- particularly apt to b 
adlu-reDl to these Blructun.-s when degem-rated. The sui^eon has lo deal with tbctie glandE par- ' 
titulariy in carcinoma of the female breast (see page 95). The posu-rior waD is> formed hy ibe 
ftuWapularis and the lere^ major mUM^es which o%-eHie the anterior surface of the scapula. The 
6ub(r<:upulai'iA ahae.^ from the subscapular fossa and is inserted into the lesser tuberosity of tbcjl 
bumerus; th*.' tefce major arises from the axillary )x>rder of the scapula and the infrasjnooosM 
fascia and is in^M-rted, together with the tendon of the latissimus dorsi, Inio liie posterior lwi}Mtil.^ 
ridge. The vuler wall iii formed by the shoulder-joint and b}>' the surgical neck cd the humerus; 
tlujit struclurrs are covered by the short head of the biceps and by the coracubradilalis. 

'ilit axillary arUry is in relati'.»n first with the posterior aod then with the outer wall trf the 
axillary cavjiy. The pulsations of llic vessel may be distinctly felt to the inner side of tlie pronu- J 
itence caused by lhearfa»wbra*hialis muscle; this is the situation in which the artery may benuMt J 
eafeJy ligaLuJ by elevaling the arm and keeping close to the border of the musck. The «sse! is 
ajm|>arativi-ly doM.' to (lie shoulder- joint and is sometimes torn across in dislocations or in altempts 
at ihejr forciMi:' reduction. The brandies of the axillary artery are; 

I. The atromiotkoracic (see page 95), 

a. Tlie tubicapuhr, which arises from alxiul ihe middle of the axillary and consequently at J 
(he niid-]K>ini Ixtwwn tlie clavicle and the lower border of the pecloralis major muscle, in whi 
latter situalion tht axillary U-comcs the brachial. The subscapular anery divides into two diief^ 
bramhi-s, ifie ijorsalis scapuhe and ihe thoracicodorsalis [the continuation of the subscapular} f 
The donalis scapuUf runs over ihe extermil border of the scapula to the dorsal surface of this bone^ 1 
supplieit Itu-- surrounding muscles, and anastomoses freely with the suprascapular branch of thej 
subclavian. This is ihe main path for the collateral circulation when the bloodcurrent in t 
axillury artery is inlcrfered with or when this vessel is ligatcd. The IhoradcodoTsalii is the lai^;est I 
vessel o( the luleral ihoracic wall (see page ()6). It runs down the axillarj- border of the scapula, 
under lovcr of liie edge of the latissimus dorsi, and particularly supplies the teres major, the 
laltssimiis dorsi, and the serralus magnus muscles. 
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3. The long thoracic, an inconstant branch, which arises above the subscapular (see page 
95} and is situated in front of the thoracic dorsalis. 

4. The anterior circumflex, a small branch which runs outward over the anterior surface of 
the neck of the humerus. 

5. The posterior circumflex, a large branch which arises beside the preceding one, passes 
through the quadrangular space {see page 76) close to the bone to run posteriorly with the cir- 
cumflex nerve and, like it, to particularly supply the deltoid muscle. As the vessel is closely 
related to the neck of the humerus, it must be carefully treated in resection of the shoulder-joint. 
If the operation is strictly subperiosteal, the elevator being always directed toward the bone, the 
vessel will escape injury. 

The axillary vein, like the subclavian, is situated in front and to the inner side of the artery; 
it consequently covers the artery to a varying extent, dependent upon the degree of ils distention. 
It is only in exceptional cases that the axillary vein is double. 

Brachial Plexus. — Just beneath the clavicle the trunks of the brachial plexus, with the 
exception of a few small branches, are situated to the outer side of the vessel. Beneath the 
pectoralis minor muscle Ihese ininks form three cords which are so arranged about this portion 
of the artery that we may differentiate an outer, an inner, and a posterior cord. The outer and 
inner cords supply chiefly the skin and muscles of the flexor surface, while the posterior cord 
supplies the extensor surface. A more detailed study of the axilla shows that the outer cord 
gives off the musculocutaneous nerve and the outer head of the median. From the inner cord 
arises the inner head oj ike median which, together wilh the outer head, surrounds the axillary 
artery like the prongs of a fork; the inner cord also gives off the ulnar, the internal cutaneous, and 
the lesser internal cutaneous nerves. From the posterior cord arise the circumflex, the musculo- 
spiral, and the subscapular nerves. 

Of the other branches of the brachial plexus there is one which is of particular importance 
from a surgical standpoint; this is the long thoracic, the motor nerve of the scrratus magnus 
muscle. It lies directly upon the scrratus magnus, in association with the thoracicodorsahs 
artery, and is covered by the edge of the latissimus dorsi; it is not particuferly exposed to injury 
in operations in the axillary cavity. The comparatively superficial long or middle subscapular 
nerve running to the latissimus dorsi is more easily injured, and its division is followed by paralysis 
of this muscle. [Note: The long thoracic nerve is related to the thoracico-dorsal artery ordy in 
the lower part of its course; the long (middle) subscapular is in close relation to this vessel. ^ — Ed.] 
The other two subscapular nerves supply Ihe teres major and the subscapularis muscles and are 
more deeply situated. The suprascapular nerve, which runs through the suprascapular notch to 
the dorsal surface of Ihe scapula and supplies the supraspinatus and infraspinatus muscles, is 
more rarely divided by the knife of the surgeon; the nerve filaments supplying the levator anguli 
scapula: and the rhomboid muscles are also ransly injured. 

Posterior Region of the Shoulder.— ^The arrangement of the muscles in this situation 
forms a typical topographic picture which is of importance for the exposure of the deep vessels 
and nerves of this region. The deltoid and teres major muscles have been previously described. 
The supraspinatus muscle arises from the supraspinous fossa; it passes beneath the acromion 
and the trapezius muscle and is attached to the greater tuberosity of the humerus. The infra- 
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Fis. 30. — A posterior view of the shoulder with the quadrangular and triangular spaces. 



spinalus muscle, partly covered by the deltoid, passes from the infraspinous fossa to the greater 
tuberosity of the humerus. The teres minor, in relation with the lower border of the preceding 
muscle, runs from the axillarj' margin of the scapula to the greater tuberosity of the humerus; 
its lower border is approximately parallel lo the upper border of the teres major muscle. Since 
both of these muscles are crossed by the long tendon of the triceps {which lies behind the teres 
major, but in front of the teres minor), as shown in Fig. 30, it will be seen thai two spaces are 
formed, a quadrangular space and a triangular space. 

1. The qttadr angular space is bounded by the neck of the humerus, by the teres minor, 
by the teres major, and by the long head of the triceps (see Fig. 30). Within this space, the 
axillary artery may be exposed from behind; the posterior circumflex artery and the circumflex 
nerve may also be seen as they pass into the substance of the deltoid from the inner surface of the 
muscle (sec page 75). 

2. The triangular space is bounded by the long head of the triceps and by the teres major 
and minor muscles. In this space may be seen one of the two terminal divisions of the sub- 
scapular artery, the dorsalis scapulie (see page 74). This vessel turns around the axillary border 
of the scapula to its posterior surface, where it is covered by the infraspinatus muscle, and runs 
upward to anastomose with the suprascapular artery below the root of the acromion (see page 74). 
This anastomosis forms an important collateral path after occlusion of the axillary artery. If the 
axillar)' artery is followed downward along the inner side of the humerus, it will be seen to emerge 
as the brachial artery below the united tendons of the lalissimus dors! and teres major muscles. 
In the triangular slit between the humerus, the long tendon of the triceps, and the external head 
of the triceps, the brachial artery gives off the superior profunda, which runs posteriorly and 
accompanies llie musrulospiral nerve. 

Shoulder-joint (Fig. 31 ). — This joint has the widest range of motion of any joint in the body. 
The articulation is formed by the head of ihe humerus and the glenoid cavity of the scapula. The 
humeral head is covered by cartilage and the articular surface of the glenoid cavity is enlai^d 
(deepened) by the glenoid ligament. As a consequence of the incongruity between the two 
articular surfaces, the head of the humerus projects far beyond the edge of the glenoid cavity. 

The lax capsular ligament passes down from the circumference of the glenoid ca\'it)' and is 
attached, anteriorly, to the anatomic neck of the humerus ((, e., the groove bounding the articular 
cartilage); posteriorly, lo the bone somewhat below the anatomic neck. It bridges over the 
bicipital groove (sulcus inlertubercularis) which lodges the long tendon of the biceps. This 
structure is enclosed in a tubular reflection of the synovial membrane, the vagina mucosa inter- 
tubercularis, which is the deepest portion of the joint when the body is held erect and which is 
often markedly distended by exudate when the shoulder-joint is inflamed. The greater and 
lesser luberositiesare outside of the joint. The synovial membrane is also reflected beneath the in- 
sertion of the subscapularis muscle, forming the bursa mucosa subscapular is. This is the weakest 
portion of the capsular ligament; it is the place where the head of ihe bone leaves the capsule 
in the common subcoracoid dislocation. A second weak place is to be found in the deepest part 
of the joint between the margins of the subscapularis and the teres minor muscles (see Fig. 30). 
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Although almost the entire capsule is surrounded and strengthened by the insertions of muscles, 
this place is not covered by any muscle, and through it occurs the dislocation which is second 
in frequency, the subglenoid or axillary dislocation. 

A large bursa, which does not communicate with the joint, is also situated beneath the 
deltoid muscle (subdelloid bursa) and may extend beneath the acromion. This bursa, when 
diseased, may be mistaken for an effusion into the shoulder-joint. The capsular ligament 
possesses but one important strengthening band, the coracohumeral ligament, which arises from 
the outer edge of the coracoid process and radiates in the capsule toward the greater tuberosity 
of the humerus. The joint is well protected above by the strong coracoacromial ligament, which 
extends from the acromion to the posterior surface of the coracoid process. It prevents the head 
of the bone from shpping upward, this displacement being possible only when a fracture of the 
overhanging acromion is present. 

THE UPPER ARH. 

Upon the anterior or flexor surface of the arm the prominence of the biceps muscle may be 
easily palpated; to either side of this prominence are the outer and inner bicipital grooves respec- 
tively [indicating the inner and outer edges of this muscle. The term "bicipital groove" is 
usually applied by English authors to the bony groove in the humerus which contains the 
long tendon of the biceps. — Ed.]. The pulsations of the brachial artery may be palpated at the 
inner margin of the muscle. The bicipital prominence becomes more pointed as it passes 
upward, and finally disappears beneath the edge of the pcctoralis major muscle at the so-called 
anterior axillary fold. This portion corresponds to the short head of the biceps and to the 
coracobrachialis muscles. High up to its inner side may be seen, or at least felt, the pulsations 
of the axillary artery. This is ihe place of election for the ligation of this vessel (sec page 73). 
In tlie upper portion of the internal bicipital groove the chief branches of the brachial plexus 
accompany the artery and may be palpated for a varying distance downward into the arm. 

The comparatively thin deep fascia of the arm sends off the external and internal inter- 
muscular septa, which are attached to the external and internal condyloid ridges respectively and 
extend downward as far as ihc cpicondyles. They separate the biceps, brachialis amicus, and 
coracobrachialis muscles, which are situated anteriorly, from the posterior extensor mass of the 
triceps muscle. The biceps muscle arises by a long head from the supraglenoid tubercle within 
the shoulder-joint (see page 76), and by a short head from the apex of the coracoid process; it 
inserts into the tuberosity of the radius. The brachialis anticus muscle, situated beneath the biceps, 
arises from the anterior asjwct [i. e., inner and outer surfaces. — Ed,] of the humerus, below the 
insertion of the deltoid muscle, and from the intermuscular septa, and is inserted into the coronoid 
process of the ulna. The origin of the coracobrachialis muscle is from the coracoid process in 
common with the short head of the biceps, and its insertion is at about the middle of the internal 
border of the humerus, The long head of the triceps arises from the infraglenoid tubercle of the 
scapula; the inner head arises from the posterior surface of ihe humerus below the musculospiral 
groove; the outer head commences above the musculospiral groove, which it bridges over, and 
arises from the ouler surface of the bone and from the external intermuscular septum. These 
heads are inserted into a common tendon which is attached to the olecranon. 
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Fig. 31. — A model of the shoulder-joint and its burss. The two bursK commumcaling with the srtieular cavitjr.1 
as «reU as the joint itself are colored blue. The non-communicating subdeltoid bursa is represented in red. (Fr«B>fl 
a Berlin model.) 

Fig. 31, — A cross-section through the middle of the arm (hardened in foimalin). 



In the internal bicipital groove, about at the junction of the lower with the middle third of 
the arm, there is an opening in the deep fascia, which is known as the hiatus basilicus, for the 
passage of the basilic vein and the internal cutaneous nerve. In the external bicipital groove the 
cephalic vein runs upon the deep fascia {see page 73). 

The brachial artery runs beneath the deep fascia in the internal bicipital groove; it is ac- 
companied by two veins, the inner of which receives the basilic vein. Higher up, the vens comites 
unite to form a single vein, either before reaching the axilla or, more rarely, after entering inl 
this region. Disregarding the muscular branches, of which the bicipital is particularly large, 
main branches of the brachial are : 

I. The superior profunda artery, which accompanies the musculospiral nerve about the 
posterior surface of the humerus, in the musculospiral groove, between the outer and inner heads 
of the triceps muscle. It ends at the ouler side of the humerus, where it is accompanied by a 
cutaneous branch of the musculospiral nerve, and descends behind the external intermuscular 
septum lo reach the anastomotic arch above the olecranon {relc articulare cubiti). The poste- 
rior articular branch of this vessel runs downward in the posterior portion of the arm in the sub- 
stance of the inner head of the triceps muscle. 

a. The itijcrior projunda artery, usually a long vessel, which accompanies the ubiar nerve 
to the olecranon, where it empties into the rete cubiti, 

3. The anastomolica magna artery, which arises near the division of the brachial in the region 
of ihc elbow. It runs transversely inward across the brachialis amicus muscle and passes pos- 
teriorly to the rele cubiti. 

The nuiiian nerve is the most superficial of the three chief nerves in the upper arm. At 
first the nerve lies to the ouler side of the brachial artery, it then passes in front of Ihc vessel, and, 
while still above the elbow, takes a jXHition to the inner side of the artery. The nerve con- 
sequently crosses the artery, and is to be fell lying upon the vessel, if the panniculus adiposus is 
not too well marked. The ner\-e is often situated beneath the artery, particularly in those cases 
of so-called high division of the brachial in which the artery divides in the upper arm into two 
parallel branches, one of which usually runs over and the other under the ner\'e. If the artery 
first exposed is comparatively small, and if it lies upon the median ner^'e, a search should always 
be made for a second artery. The median nerve gives off no branches in ihc upper arm. 

The ulnar, the second great nerve of the arm, lies internal to the artery', but gradually becomes 
more distant from the vessel. It pierces the internal intermuscular septum at the lower third 
of the arm and reaches the space between the internal condyle and the olecranon. The ulnar 
nerve also gives off no branches in the upjx^r arm. 

The musculospiral, the motor nerve of the extensor muscles, is at first behind the artery. 
It enters the musculospiral groove, running upon the surface of the humerus between the outer and 
inner heads of the triceps muscle, and at the lower part of the arm passes into the region of the 
elbow between the supinator longus and brachiahs amicus muscles. As ihe nerve lies directly 
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upon the humerus, it is endangered in fractures of this bone; it is also sometimes included in the 
callus of a uniting fracture and causes corresponding sym])toms. In operative procedures upon 
the bone the nerve must be carefully avoided. Paralysis of the ner\'e is manifested by distur- 
bances of function of all of the extensor muscles of the upper extremity (inability to extend the 
hand and the fingers, wrist-drop) as well as by sensorj' disturbances of the extensor surfaces of 
the arm, of the forearm, and of the radial half of the back of the hand. 



THE REGION OF THE ELBOW. 

If the elbow is flexed in the living subject, iherc may be feU upon the flexor surface the strong 
tendon oj the biceps, from which the sharply defined bicipital fascia radiates toward the ulnar side 
(see Fig. 33). The other landmarks which may be palpated are the external and internal epicon- 
dyles and, running upward from these points, the external and internal condyloid ridges. Poste- 
riorly is the olecranon, and, to either side, the depressions which are more or less distinctly marked 
when the arm is extended. These depressions at the margin of the olecranon mark the points 
at which the cavity of the elbow-joint may be most easily and directly reached from behind (by 
aspiration, for example). In effusions into the joint these depressions become less distinct or 
even replaced by prominences. When the forearm is extended, the tip of the olecranon is in a 
line connecting the two condyles; when the forearm is flexed, the lip of the olecranon is about one 
centimeter lower. It is important to obser\-e this normal relation, since the tip of the olecranon 
passes above this One in backward dislocations of the ulna and in fractures of the olecranon. 
Between the olecranon and the skin there is a stibcutaneous bursa (see Fig. 34) which occasionally 
may lead to the development of a hygroma, particularly in individuals who support themselves upon 
their elbows while al work (miner's elbow). Somewhat higher up, within the tendon of the triceps 
muscle, there is another bursa {bursa inlralendinca olecrani). If the forearm is moved slightly, 
the articulation between the external condyle and ihe head of the humerus may be feh, as may 
also the head of the radius, which will be found to rotate during the movements of pronation and 
supination. To the inner side of the olecranon, and running in a groove upon the humerus, the 
ulnar nerve may be easily palpated. If it is pushed about under firm pressure for a short time, 
the effect will be experienced in the hand. Upon the flexor surface the cutaneous veins may be 
more or less distinctly seen. They are the ceplialk vein upon the radial side, the basilic vein upon 
the ulnar side, and the median cubital vein, the vein of phlebotomy and transfusion, which runs 
in an oblique direction from the cephahc up to the basilic vein. If the median vein, running 
upward upon the flexor surface of the forearm, divides, we speak of a median cephalic and of a 
median basilic vein. The transverse furrow which becomes visible upon flexion of the forearm is 
situated at the level of the cpicondylcs and two centimeters higher than the joint. 

Beneath the thin skin of the flexor surface and lying upon the deep fascia, which is reinforced 
by the bicipital fascia, are two cutaneous nerves. Upon the ulnar side is the internal cutaneous 
nerve, which pierces the deep fascia at the hiatus basilicus (see page 78) and usually divides into 
two branches. The posterior branch reaches the extensor surface at the internal condyle; the 
anterior branch usuaUy runs beneath the median cubital vein for ihc median basilic vein) and 
passes downward upon the flexor surface as far as the wrist-joint. The musculocutaneous nerve 
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pierces the deep fascia in the external bicipital groove to the inner side of the cephalic vein, 
passes partly over and partly under the median cubital vein (or median cephalic vein), and runs 
downward to the wrist. At the bend of the elbow there is a constant and marked anastomosis 
between the median cubital vein and the deep veins of this region. 

Rcmo\ing the deep fascia and leaving the bicipital fascia behind, we obtain a view of the 
lower boundary of this region, which is formed upon the ulnar side by the edge of the pronator 
radii teres muscle, and upon the radial side by the inner border of the supinator longus muscle. 
The brachial artery is easily exposed. At the lower end of the internal bicipital groove it f 
beneath the bicipital fascia, lies to the irmer side of the bicipital tendon, and divides in front of the 
tendon of the brachJalis anticus into its two terminal branches, the radial arterj' and the ulnar 
artery. The artery is accompanied by venje comites. In this situation it is separated from the 
median cubital vein by nothing but the deep and bicipital fascia, and should consequently be 
carefully avoided in phlebotomy or transfusion into the vein. In the ligation of the artery care 
should also be taken to avoid unnecessary injur}- to the median cubital vein, which should be 
pushed to one side. If the incision is made too far to the inner side, the median nerve will be 
exposed, and the artery is consequently to be sought for to the outer side of the wound. In this 
region the brachial artery gives off no special branches, but vessels are given off almost immediately 
by its two terminal divisions. The relative position of these terminal divisions is best demon- 
strated by a sagittal frozen section (see Fig. 34), which shows that the radial is at first more 
superficial than the ulnar artery. In the bend of the elbow the radial artery gives off the radial 
recurrent, which ascends upon the supinator brevis muscle toward the musculospiral nerve to 
supply the rete articulare cubili. The ulnar artery also assists in the formation of this articular 
anastomosis by giving off the anterior and posterior recurrent branches which frequently arise by 
a common trunk. The anterior ulnar recurrent artery anastomoses with the anastomotica 
magna from the brachial; the posterior ulnar recurrent artery passes upward in the groove 
between the olecranon and the internal condyle and anastomoses with the inferior profunda from 
the brachial. 

A knowledge of the relations of the three main nerves of the arm is important for all opera- 
tive procedures in the neighborhoiKl of the elbow-joint. The median ntn'e, the motor nerve for 
all of the flexor muscles of the forcarm (except the flexor carpi ulnaris and the ulnar half of the 
flexor profundus digitorum), is situated beneath the bicipital fascia to the inner side of the bra- 
chial arter)'. This nen'c reaches the forearm by piercing the pronator radii teres, but gives off 
some muscular branches before entering this muscle. The ulnar nerve is lo be found upon the 
extensor surface alongside of the olecranon (see page 78). In this situation the ulnar nerve is to 
be particularly avoided in tlie resection of the elbow-joint from behind. The nerve passes 
between the origins of the flexor carpi ulnaris, coming from the internal epicondyle and from the 
olecranon, reaches the deep surface of this muscle, which it suppl'cs, and runs downward upon 
the flexor side of the forearm. The musculospiral nerve is quite deeply situated in the outer 
portion of the bend of the elbow, but may be easily exposed in the groove between the supinator 
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longus and the brachialis anticus muscles. After supplying the supinator longus and the extensor 
carpi radialis longior and brevier muscles, the nerve divides above the external condyle into the 
radial (a sensory branch) and the posterior interosseous (a motor branch for the extensor muscles 
of the forearm). 

The elbow-joint is composed of three articulations: 

1. The trochlear surface of the humerus with the greater sigmoid cavity of the ulna. 

a. The capitellum of the humerus with the cup-shajied depression on the head of the radius. 

3. The lesser sigmoid cavity of the uhia with the circumference of the head of the radius. 

The first articulation is for flexion and extension, the third is for rotation (pronation and supi- 
nation), and the second permits not only of flc-^ion and extension, but also of rotation. All three 
articulations are surrounded by a common lax capsular ligament, which is attached anteriorly 
above the coronoid and radial depressions, excluding the epicondyles, and posteriorly above 
the olecranon fossa, which is also situated within the joint. To either side of the olecranon the 
capsular ligament forms small diverticula which are situated beneath the cutaneous depressions 
visible in this situation in the living subject (see page 79). The capsular ligament is attached to 
the edges of the greater and lesser sigmoid cavities of the ulna in such a way that the apex of the 
coronoid process and the olecranon are within the articular cavity; this ligament is also inserted 
into the neck of the radius so that the head of this bone is entirely within the joint. 

The capsular ligament is reinforced by three other ligaments: 

I. The internal lateral ligametit, which radiates from the internal epicondyle to the edge of 
the greater sigmoid cavity of the ulna. 

a. The external lateral ligament, which runs downward from the ejcternal epicondyle, some of 
the fibers surrounding the neck, of the radius and being inserted into the anterior and posterior 
margins of the lesser sigmoid cavity of the ulna. 

3. The orbicular ligament, which enforces the capsule in a circular manner about the neck 
of the radius and is inserted into the anterior and posterior margins of the lesser sigmoid 
cavity of the ulna. The external lateral and orbicular ligaments form practically one continuous 
band of connective tissue. 

As the large superficial and deep vessels of this region are situated in front of the elbow-joint, 
it follows that marked subcutaneous or deep extravasations of blood may result from a backward 
dislocation of both bones, and particularly from that form which is due lo hyperextension. In 
this dislocation the median ner\'e is necessarily lacerated, as it is also in front of the articulation. 
The importance of the relation of the ulnar nerve to the joint has been already emphasized (see 
page 80}. 



THE FOREARH. 

The musculature of the forearm surrounds the radius and ulna and their connecting interos- 
seous membrane in such a way that both bones may be felt through the skin, the ulna throughout 
its entire e.\tent and the radius in the lower two-thirds of the forearm. Upon the flexor surface 
in the median line above the wrist may be seen more or less distinctly the tendon of the palmaris 
longus muscle [although it is sometimes absent), lo the outer side of which the tendon of the 
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flexor carpi radialis is visible. The "pulse" of the radial artery may usually be fell just to the ^ 
outer side of this tendon. The pulsation of [he ulnar artery is scarcely, if at all, perceptible, since 
this vessel is covered by the border of the flexor carpi uloaris muscle (see Fig. 35). The tendon 
of this muscle may be palpated and the incision for exposing the artery may consequently be i 
easily located. 

Muscles. — The muscles of the forearm should be reviewed in detail from a systematic! 
anatomy- The flexor group may be subdivided into a superficial and a deep layer, each consist- 
ing of four muscles. All of the superficial flexors originate from the internal condyle. The i 
pronator radii teres is inserted into the outer surface of the middle of the radius. The flexor \ 
carpi radialis is attached to the base of the second metacarpal bone. The palmaris longu& 
radiates into the palmar fascia. The flexor carpi ulnaris, the ulnar origin of which extends 
downward to the lower third of the bone, is inserted into the pisiform bone, the unciform process 
of the unciform bone, and the base of the fifth metacarpal bone. 

There are jour deep musc/cs upon the flexor surface. The flexor sublimis digitorum ar 
by two heads from the internal condyle of the humerus and from the anterior surface of the! 
radius and is inserted by means of four tendons into the second phalanges of the fingers. [This 1 
muscle arises by three heads, one from the inner condyle of the humerus, one from the inner 1 
margin of the coronoid process of the ulna, and one from the radius. — Ed,] The flexor 1 
profundus digitorum arises from the upper two-lhirds of the anterior surface of the ulna [also I 
from inner surface. — Ed,] and from the interosseous membrane and is inserted by means of four ' 
tendons into the terminal phalanges of the fingers. The flexor longus (wUicis arises from the 
anterior surface of the radius, from the interosseous membrane, and by a small muscular slip 
from the internal condyle and is inserted into the terminal phalanx of the thumb. The pronator 
quadratus, situated above the wrist, arises from the anterior surface of the ulna and is inserted 
into the anterior and outer surface of the radius. 

The extensor muscles are subdivided into a radial group and a dorsal group. 

The radial group consists of four muscles, which arise from the external condyle and from the ] 
htmicrus above this point. The supinator longus is inserted into the styloid process of the radius. 
The extensor carpi radialis longior runs to the dorsal surface of the base of the second meta- 
carpal bone. The extensor carpi radialis brevior goes to the dorsal surface of the base of the third 
metacarpal bone. The supinator brevis, originaling also from a ridge upon the ulna, passes over 
the radius and is inserted above and below the tuberosity upon its anterior surface. 

The dorsal group of extensor muscles, like the flexor group, may be divided into a super- 
ficial and a deep layer. The superficial layer consists of three muscles. The extensor carpi 
ulnaris arises from ihc external condyle, from the deep fascia of the forearm, and from the posterior 
border of the ulna, and is inserted into the base of the fifth metacarpal bone. The extensor com- 
munis digitorum arises from the'extemal condyle and from the deep fascia of the forearm and is 1 
inserted by means of four tendons into the dorsal aponeuroses of the fingers. The extensor 
minimi digiti arises from the external condyle and furnishes a second tendon lo the little finger. 

The deep layer of the extensor muscles arises from the dorsal surfaces of the ulna, radius, and 
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interosseous membrane. Thev consist of four miiscles which mav be subdivided at the middle 
of the forearm into an uhiar and a radial pair of muscles. The ulnar pair is composed of the 
extensor indicis, passing to the terminal phalanx of the index-finger (both the index and little 
fingers consequently having two extensor tendons), and of the extensor longus pollicis, which is 
inserted into the terminal phalanx of the thumb. The radial pair is composed of the extensor 
bre>'is pollicis, which is inserted into the base of the first phalanx of the thumb, and of the ex- 
tensor ossis metacarpi pollicis, which is attached to the base of the metacarpal bone of the thumb. 
The muscles should also be reviewed in transverse section (see Fig. 36) and the different groups in 
the iUustraiion may be outlined by variously colored pencils. 

Arteries. — ^The radial artery, the more superficial of the two main arteries of the forearm, 
passes over the tendon of the pronator radii teres muscle and is covered at first by the supinator 
longus muscle. The radial ner\*e runs to the radial side of the radial arter}*, though at somcf 
distance from the vessel, and is also covered by the supinator longus muscle (see page 84). Abo\'e 
the wrist the radial arter}- is so superficial that in ligating the vessel it is fR^quently sought for at 
too great a depth. Below the middle of the forearm the arter>' appears from beneath the border 
of the supinator longus and runs downward between the tendons of the supinator longus and 
flexor carpi radialis muscles. Just above the wrist the vessel passes to the radial side of the hand 
(see Fig. 37). With the exception of the radial recurrent (see page 80), the radial arter}* gi\vs off 
no large branches in the forearm. 

The ulnar artery becomes deeply situated immediately after its origin; it passes beneath the 
pronator radii teres and runs upon the flexor profundus digitorum in a line corresponding to the 
continuation of the brachial. Above the wrist the vessel lies beneath the border of the flexor 
carpi ulnaris muscle and is covered by two layers of deep fascia which must be divided before 
ligating the vessel. The ulnar ner\ e is situated immediately to the ulnar side of the vessel. In 
contrast with the radial arler}-, the ulnar always remains ujXDn the flexor side of the forearm and 
passes into the hand at the radial side of the pisiform bono, where it may also be exposed and 
ligated with comparative ease. The main branch is the common interosseous arter)*, which di\*ides 
immediately after its origin into the anterior and f)osterior interosseous. The anterior interosse- 
ous arter}' runs downward upon the anterior surface of the interosseous membrane to the upper 
margin of the pronator quadratus, where it passes to the dorsal surface to the arterial anastomosis 
at the back of the wrist (rete carpi dorsale). The jx^sterior interosseous artery passes through 
the interosseous membrane to the extensor surface, is smaller than the anterior interosseous, and 
also ends in the rete carpi dorsalis. 

Nerves. — The relations of the three great nerves of the arm in this situation must also be 
considered. The median neri'e perforates the pronator radii teres, runs between the fle.xor sub- 
limis and flexor profundus digitorum, supplying the neighboring muscles, and escapes from 
beneath the flexor sublimis digitorum above the wrist (see Fig. 35), where it may easily be ex- 
posed, to the radial side of the tendon of the j)almaris longus [or is found directly beneath this 
tendon. — Ed.]. In this situation the nerve is occasionally injurc'd in suicidal attempts, in wounds of 
the vessels, or by sabre-cuts. Such injuries are followed by paralysis of the opponens pollicis muscle 
and by a loss of sensation upon the radial side of the palm (see page 87). The branch supplying 
the deep flexors ends in the anterior interosseous nerve, which runs upon the interosseous mem- 
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brane with the anterior interosseous artery to the pronator quadratus muscle. A small palmar 
branch passes alongside of the tendon of the flexor carpi radialis to the skin of the palm. Par- 
alysis of the median nerve is followed by a loss of radial flexion (flexor carpi radialis) and of 
flexion of the fingers (flexor sublimis and profundus digitorum); the thumb is extended and 
adduclfd (the adductor pollicis is supplied by ihe ulnar nerve). The ulnar nerve, after reaching 
the deep surface of the flexor carpi ulnaris, gradually approaches the ulnar artery and comes in 
relation with its ulnar side at about the middle of the forearm. It lies between the flexor pro- 
fundus digilorum and the flexor carpi ulnaris and, below the middle of the forearm, divides into 
a large anterior branch, which follows the ulnar artcrj' (sec page 83), and a smaller posterior 
branch, which reaches the back of the hand by passing beneath the flexor carpi ulnaris. Paralysis 
of the ulnar nerve is followed by a loss of ulnar flexion of the hand (flexor carpi ulnaris) and 
by an impairment of motion of the terminal phalanges of the fingers upon the ulnar side (flexor 
profundus digitorum). The muscuhspiral nerve, while still in the region of the bend of the 
elbow, divides into the motor posterior interosseous nerve and the sensory radial nerve. The 
posterior interosseous nerve pierces the supinator brevis, and at the lower border of this muscle 
(upon the extensor side of the forearm) gives off numerous branches which ramify between the 
superficial and drep groups of muscles and supply all of the extensors in the forearm. The 
radial group of muscles is supplied by the ner\'e before its entrance into the supinator brevis. 
The continuation of the nerve runs upon the interosseous membrane as a small branch which 
reaches the back of the wrist. The radial nerve is at first covered by the supinator longus; 
about a handbreadth above the wrist it passes beneath the tendon of the supinator longus to the 
extensor side and to the dorsal surface of the hand. If the musculospiral nerve is injured (for 
example, by an injury of the soft parts of the upper arm or by a fracture of the humerus), there is, 
in addition to the loss of motion of the extensors and of the muscles of the radial group, a loss of 
sensation up>on the extensor surfaces of the upper arm, of the forearm, and of the radial half of 
the back of the hand (see page 78). 



THE HAND. 

The dividing-line between the forearm and the hand is easily determined in the living subject 
by locating the styloid processes of the radius and ulna. The line connecting these two processes 
corresponds to the wrist-joint, and if it is desired to disarticulate the hand or excise the wrisl- 
joint, the knife must be introduced immediately to the distal side of these processes. 

Upon the palmar surface of the base of the hand may be seen and felt the hand prominences 
produced by ihe eminentm carpi radialis and ulnaris. The eminentia carpi radialis is formed 
by the tubercle of the scaphoid and by the ridge of the trapezium; the eminentia carpi ulnaris is 
formed by ihe pisiform bone and by the unciform process of the unciform bone. These eminences 
are united by the anterior annular ligament which converts the deep groove lying between them 
into the important carpal canal. When the thumb is abducted, a marked prominence appears 
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upon the radial border of the base of the hand, which is produced by the tendons of the extensor 
ossis melacarpi pollicis and extensor brevis pollicis muscles. Two centimeters posterior to these 
tendons may U' easily seen and felt the tendon of the extensor longus pollicis on its way to the 
thumb. These prominences are separated by a fossa, the so-called tabatiire or "snuff-box," 
which holds an important relation to the course of the radial artery {see page 86). Upon the 
dorsal surface of the hand may also be noted the network of subcutaneous veins and the extensor 
tendons which become more prominent when the fingers arc moved. As the extensor tendons 
approach the wrist they disappear from view, since they enter their sheaths in this situation. 

Ui)on the dorsal aspect of the hand the metacarpal bones and the phalanges may be easily 
palpated, while the palmar surface of these structures is well covered by the soft parts. If the 
dorsal surface of the base of a slightly flexed finger is palpated by the thumb and index-finger of 
the other hand, the metacarpophalangeal joint and the thick base of the first phalanx may be 
easily recognized. In the closed fist the line of this metacarpophalangeal joint is one centimeter 
below {i. e., towards the nail) the most prominent portion of the knuckle, and the same statement 
holds for all of the inlerphalangeal joints. This is something that must be felt, if disarticulations 
are to be performed at these joints lege artis. If the hand is not loo fat, the joint between the 
trapezium and the -first metacarpal bone ("saddle- joint) may be palpated at the base of the thenar 
eminence by following the course of the metacarpal bone with the finger. If the hand is laid 
palm downward upon a table and the finger is passed backward in the groove between the second 
and third metacarpal bones, it reaches the " dorso-radial " fossa (Rotter), which is filled out 
during dorsal flexion of the hand by the tendons of the extensor carpi radialis longior and brcvior, 
The location of this fossa is important for operative procedures {dorso-radial incision of Langen- 
beck for resection of the wrist-joint). 

The palmar jascia radiates from the tendon of the palmaris longus and is situated beneath 
the subcutaneous fal of the palm. It is the fascia which is responsible for Dupuytren's finger 
contraction. Together with the tough skin of the palm, it forms a dense layer of tissue which resists 
the spontaneous pcrfcjration of inflammatory processes deeply situated in the palm. It divides 
into five slips which are adherent to the skin at the bases of the fingers and of the thumb; in 
hands which are not loo lean, the skin of the intcrdigital folds forms small elevations which are 
due to the projection of the subcutaneous fat between these sUps. The transverse ligament runs 
between and connects the slips passing to the four fingers. The fascia is considerably thinner 
over the thenar and hypothenar eminences. 

The deep fascia of the forearm is reinforced over the wrist-joint by transverse fibcre which 
form the anterior and /wslerior annular ligaments. The latter is of inteR'St 10 the practitioner on 
account of its relation to the extensor tendons. The posterior annular ligament passes trans- 
versely from the styloid process of the radius to the styloid process of the ulna and forms six com- 
partments for the tendons by giving off septa to the radius and ulna. These compartments or 
tendon-sheaths, though much less frequently affected than the palmar compartment (sec page 
87}, are occasionally the seat of tendovaginitis. Passing from the radial to the ulnar side the 
compartments are as follows: (1) For the tendons of the extensor ossis metacarpi pollicis and of 
the extensor brevis pollicis: (2) for the tendons of the extensor carpi radiahs longior and brevior; 
(3) for the tendon of the extensor longus pollicis; (4) for the tendons of the extensor communis 
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Fio. 37.— The muscles, nerves, vessels, and trndon-shealbs of the palm of the hand. The lendon-shealhs a 
colored blue. The carpal canal has been opened by dividing the anlvrior annular ligament, 
<n of the joints of the hand. 



digitorum and of the extensor indicis; (5) for the tendon of the extensor minimi digiti; and (6) 
for the tendon of the extensor carpi ulnaris. The second and third compartments are frequently 
combined to form a single sheath. 

The anterior annular ligament connects the eminentia carpi radialis with the eminenlia 
carpi uhiaris and forms the roof of the carpal canal. This canal transmits the flexor tendons of the 
fingers (flexor sublimis and profundus digitorum and flexor longus poUicis) and the median nerve, 
which pass into the palm of the hand. The median nerve lies upon the tendons immediately 
beneath the ligament. The ulnar nerve and artery, however, pass into the hand over the anterior 
annular ligament to the radial side of the pisiform bone. At the lower end of the radius, distal 
to the insertion of the supinator longus, the radial artery passes from the flexor to the extensor 
side, between the styloid process of the radius and the scaphoid bone. It passes beneath the 
tendons of the extensor ossis metacarpi pollicis and extensor brcvis pollicis into the lahaliire or 
"snuff-box" {see page 85), and ihcn runs beneath the tendon of the extensor longus pollicis to 
reach the space between the first two metacarpal bones. The vessel then leaves the back of the 
hand and passes into the palm between the heads of the first dorsal interosseous muscle. During 
this course the radial arter)-, in addition to branches to the rete carpi dorsale and volare [that is, 
the vascular network on the dorsal and palmar surfaces of the wrist. — Ed.], gives off two 
vessels which var\' considerably in size; 

1. The supfrficialisvola, v.-hich is often absent, though frequently as large as the continuation 
of the radial. It leaves the radial at the styloid process of the radius and passes over the origins . 
of the short muscles of the thumb to unite with the ulnar artery and form the superficial palmar 
arch. This branch is covered only by the skin and a thin fascia (and sometimes also by a few 
slips from the muscles of the thumb), and, when well developed, is adangerous vessel on account 
of its exposed position. In some individuals its pulsations may be seen through the skin. 

2. The princeps pollicis, which passes between the muscles of the ball of the thumb to the 
palmar surface and gives off three digital branches to supply both sides of the thumb and the 
radial side of the index-finger. 

The terminal jrortion of the radial artery anastomoses with the deep branch of the ulnar and 
forms the iki'P palmar arch, which is situated upon the bases of the metacarpal bones. This arch 
gives off the palmar interosseous arteries, which are usually small in size and pass distally between 
the bases of the first phalanges to empty into the digital branches of the superficial arch. If the 
superficial arch and some or all of its digital branches are poorly developed, the palmar inter- 
osseous arteries are larger and furnish the digital arteries for the fingers. 

The ulnar artery, in contrast to the radial, always remains upon the flexor side of the forearm. 
After giving off the anterior and posterior carpal branches, it passes over the anterior anniUar 
ligament to the radial side of the pisiform bone. In the palm of the hand it gives off a deep 
branch and then unites with the supcrficialis volse from the radial to form the superficial palmar 
arch, which is situated immediately beneath the palmar fascia. From the superficial palmar arch 
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I arise all of the digital branches for the fingers, with the exception of the three furnished by the 
I arteria princeps poUicis. The convexity of the superficial palmar arch barely reaches to the 
I middle one of the three lines which diverge from the base of the index-finger to the ulnar border 
I of the hand. 

The median nerve lies ufx)n the common sheath of the flexor tendons and passes through 
the carpal canal in company with these structures (see page 86). It gives off seven digital branches 
which supply the palmar surfaces of the thumb, index, middle and radial side of the ring fingers 

»and inosculate with the digital branches of the ulnar nerve. With the exception of the adductor 
poUicis, the muscles of the thumb arc also supplied by the median nerve. 
The ulnar nerve is situated to the inner side of the ulnar artery, passes into the hand to the 
radial side of the pisiform bone, and immediately divides into a superficial palmar branch, for the 
ulnar side of the ring finger and for both sides of the Ultlc finger, and a deep palmar branch, which 
follows the deep branch of the ulnar artery and accompanies the deep palmar arch, supplying the 
muscles of the hypothenar eminence, all of the interosseous muscles, and ending in the adductor 
pollicis muscle. There are no motor nerves upon the dorsal surface of the hand. The dorsal 
cutaneous branch of the ulnar ends in sensory filaments which supply the ulnar half of the back 
of the hand. In tliis situation these filaments inosculate with the radial nerve, which furnishes 
sensorj- branches for Ihc radial half of the back of the hand (see page 84). 
. In the palm of the hand there are three synovial sheatlis for the tendons, in addition to a 

t small unimportant one for the terminal portion of the tendon of the flexor carpi radialis: 
W I. The common large synovial sheath for the tendons of the flexor sublimis and profundus 

digitorum. This extends about two centimeters above the anterior annular ligament (toward the 
forearm); exudates to the proximal side of the ligament may consequently make themselves 
manifest by Ihe presence of a superficial swelling, 

3. The synovial sheath for the tendon of the flexor longus pollicis. This also commences 
I to the proximal side of the anterior annular ligament and envelops the tendon almost lo Ihc very 
I point of its insertion into the terminal phalanx of the thumb. It frequently communicates with 
I the common synovial sheath of the flexor tendons of the fingers beneath the anterior annular 
I ligament. 

I 3. The individual tendon-sheaths of the index, middle, ring, and little fingers, each one of 

I which envelops one of the superficial and one of the deep flexor tendons. As a rule, the tendon- 
w sheath of the Httlc finger is directly continuous proximally with the common sheath of the flexor 
I tendons of the fingers. 

I It follows that tenosynovilh, resulting from injuries or inflammations of the fingers, finds a 

I favorable path for its extension toward the forearm, particularly when situated in the thumb 
I and little finger. As the tendon-sheaths of the little finger and of the thumb are continuous with 
I the common synovial sheath at the wrist,* we can readily understand the occurrence of those cases 
■ in which an inflammation extends through the palm from the thumb to the little finger, or in the 
^reverse direction. Clinical observations show that the individual tendon-sheaths of the index, 
Itniddle, and ring fingers are occasionally also continuous with the common synovial sheath, 
I As there arc no tendon-sheaths upon the backs of the fingers, and since the sheaths of the 
H * The sheatli tor the thumb is li-si freqiicnily continuoua than is thai for the liuU linger. — Ed. h 
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extensor tendons are not continued into the fingers, tenosynovitis occurs much more rarely upon 
the dorsal than upon the palmar surface. 

The following articulations may_ be differentiated at the wrist: 

1. The radiocarpal articulation or wrist-joint, between the radius and the distal surface of 
the interarticular fibrocartilage on one side, and the scaphoid, semilunar, and cuneiform bones 
upon the other. 

2. The inlerior radioulnar arUculation between the sigmoid cavity of the radius and the head 
of the ulna. This joint is completely separated from the preceding one. 

3. {a) The intercarpal articulations, between the carpal bones; [b) ihc carpometacarpal 
articulations, between the second row of the carpal bones and the metacarpal bones; (c) the 
intermetacarpal articulations, between the lateral articular surfaces of the bases of thtr metacarpal 
bones. These three sets of articulations usually possess a common synovial membrane; the 
carpal bones arc joined together by the tense interosseous ligaments. The synovial cavity of the 
joint between the unciform and the fourth and fifth metacarpal bones is occasionally separated 
from the large synovial cavity of the carpus. 

4. The articulation belweai the ptsijorm and the cuneijorm bones. 

5. The articulation oj Ike metacarpal bone 0] the thumb with the trapezium (saddle-joint). 
In disarticulating at this joint care must be taken to avoid injuring the articulation between the 
trapezium and the second metacarpal bone, as such an injury would open up the common synovial 
cavity of the carpus. 

The following ligaments should be noted : 

1. The external lateral ligament, from the styloid process of the radius to the scaphoid bone. 

2. The internal lateral ligament, from the styloid process of the ulna to the cuneiform bone. 

3. The anterior ligament, in front of the wrist-joint, from the lower end of the radius to the 
scaphoid, semilunar, and cuneiform bones and to the os magnum. 

4. The posterior ligament, behind the wrist-joint, from the lower end of the radius to the 
scaphoid, semilunar, and cuneiform bones. 

5. The hgamenlum carpi radiatum, on the anterior surface of the carpus, which comiecls 
the OS magnum with the surrounding bones. 

\ transverse section of the finger recalls the fact that the tendons of the superficial and deep 
flexors run in a common sheath upon the palmar surface, and that there i,s no such sheath upon 
the dorsal surface, U]Jon the back of the finger the extensor tendon becomes continuous with 
the dorsal aponeurosis. The larger vessels and nerves are situated upon the palmar surface, 
while the smaller ones are Ujwn the dorsal surface. The nerves of the palmar surface are nearer 
the median line of the finger than the digital arteries, which anastomose freely at the pulp of the 
finger. The palmar nerves of the fingers also supply the dorsal surfaces of the terminal phalanges, 
which are not reached by the small dorsal nerves. 



QUESnONS. 
Beneath what portion of the clavicle does the subclavian arlery pass ? 
What important slmctures may be compressed in a. fracture of the clavicle o 
humerus or by a subcoracnid dislocation of (he shoulder? 



of the neck of the 
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In what cases arc the lymphatic glands of the axilla of particular interest to the sui^eon and why? 

What muscle aids in the location of the axillaiy artery ? 

What is the most important anastomosis between the branches of the axillary and subclavian 
arteries ? 

What nerves are endangered in cleaning out the axillary cavity (in mammary cardnoma)? 

What two bursEB communicate with (he shoulder-joint ? 

Where are the two weak places in the capsular ligament of the shoukler- joint ? 

What bursa, when diseased, may be confused with an exudate in the shoulder-Joint ? 

Where may the pulsations of the brachial artery be felt ? 

What nerve of the upper arm is involved first in affections of the humerus (by a fracture, 
for example) ? 

In what situations may the elbow-joint be most easily opened ? 

What is the normal rebtion of the olecranon to the epicondyles of the humerus? 

Where may the ulnar nerve be palpated about the elbow ? ' 

What nerve is to be particularly avoided in resection of the elbow-joint ? 

What effect must hypercxtension of the elbow with backward dislocation of both bones have upon 
the large vessels and nerves? 

Between what tendons may the radial pulse be felt at the wrist, and why is the pulsation of the ulnar 
artery scarcely, if at all, perceptible in this situation? 

What symptoms are characteristic of paralysis of the musculospiral, median, and ulnar nerves, 
and how are these symptoms explained by the distribution of the nerves? 

Why do inflammations of the tendon -sheaths of certain fingers (which ones ?) extend into the fore- 
arm more readily than similar inflammations in other fingers? 

Why is tenosynovitis more common upon the palmar than upon the dorsal surface ? 



THE THORAX. 
THE THORACIC WALL. 

The external boundaries of the ihorax arc easily defined in the living subject. 

The upper lioutidary of the ihorax is formed anteriorly in the median line by the upper 
margin of the sleraum, laterally by ihe clavicles, and posteriorly by lines drawn from the 
acromion processes to the spinous process of the seventh cervical vertebra (vertebra prominens). 

The lower boundary of the thorax is formed anteriorly in the median line by the xiphoid 
process of the sternum, laterally by the costal margins, and posteriorly by lines drawn from the 
lowest point of the costal margins (near the axillarj- lines) to the spinous process of the eleventh 
dorsal vertebra. 

The internal boundaries of the thorax, (. e., the planes separating the thoracic space* from 

• The apace surrounded by ihe thoracic wall and situated ubove Ihc diaphragm is improperly desigtialed as the 
"Ihorncic caiity," As a thoracic cavity (like an abdominal caviiyl docs not ciiat, it would be belter to avoid this ex- 
pression altogether. The apace surrounded by the thoracic wall^thc thoracic apace — contains thtee cavities: Iwo pleural 
cavities and a pericardial cavity. The surgeon, and sometimes the anatomist, frequently speaks of an opening into the 
thoracic cavity (from an injury, for example}, by which is meant an opening into the pleural and pericardial CRvities 
or into one of these three rarities. 



90 TOPOGSAPHIC AND APPLIED ANATOMY. ^^^^^H 

the contents of the neck and abdomen, do not correspond with the external boundaries; they 
are more difficult to determine in the living subject. 

The upper boundarj' of the thoracic space in the erect position and during expiration lies 
in a horizonial plane which passes through a poinl four centimeters above the middle of the 
upper margin of the sternum. This plane passes through the intervertebral disc between the 
last cer\'ical and the first dorsal \'crtebra. It is about two ccnlimetcrs above the center of the 
clavicle, so that the physician may examine a portion of the thoracic contents above this bone. 

The lower boundary of the thoracic space is formed by the diaphragm, the arched dome 
of which, during expiration, is at the level of the fourth intercostal space in the right mammary 
line and a fingerbreadth lower in the left mammary line at the upper margin of the fifth rib. 

The physician, as well as the anatomisl, needs cenain definite vertical and horizonial lines 
for the purpose of defining the positions of the organs of the thoracic cavity in health and in 
disease. 

The vertical lines are: The mammary line, passing through the nipple [the position of the 
nipple is so variable that the mammary line should be abandoned in favor of the mid-clavicular 
line; the latter starts from a fi.ied and easily determined point, passes usually slightly internal 
to the nipple, and in normal subjects is continuous with the Poupart perpendicular drawn from 
the mid-point between the symphysis pubis and the anterior superior spinous process and used 
by many writers in delimiting the abdominal regions. — Ed.]; the slernal line, along the margin of 
the sternum ; the parasternal line, midway between the mammar}' and slcmal lines; and the axillary 
line, which passes downward from the highest point of the axiUarj' fossa (ako kno^\Ti as the middle 
axillary line). The anterior axillary line passes vertically downward from the point at which 
there appears the prominence caused by the lower margin of the pectoralis major as it leaves 
the thoracic wall; the posterior axillary line extends vertically downward from the correspond- 
ing point of the latissimus dorsi. The costoclavicular line is drawn from the sternoclavicular 
articulation to the end of the eleventh rib and is employed to determine the normal position of 
the spleen. The scapular line passes through the inferior angle of the scapula. These lines 
are supplemented by the anterior and posterior median lines. 

The horizonial lines are furnished by the intercostal spaces. At the upper portion of the 
sternum, the sternal angle (angle of Ludwig) may be seen and felt as a transverse elevation. It 
corresponds to the synchondrosis between the manubrium and the gladiolus and to the attach- 
ment of the second costal cartilage. In this manner the second intercostal space may be easily 
located and the remaining intercostal spaces maybe defined by firm palpation from abovedown- 
ward and backward. The importance of these localizing lines is clear; for example, the apex 
of the normal heart (apex-beat) is situated in the fifth intercostal space between the mammar>' 
and the parasternal lines. The third intercostal space is the broadest, then follow the first and 
the second ; all of the other intercostal spaces are narrower, the last one being the narrowest. 
The intercostal spaces are broader anteriorly than posteriorly, for which reason penetrating 
injuries from behind (a gunshot wound, for example) are more frequently complicated with 
injuries to the ribs than are similar wounds from in front. 

[Anteriorly the thorax is divided into the following regions: Supraclavicular, that portion 
above the clavicle; infraclavicular, between the clavicle and the third rib; mammary, between 
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the ihird and sixth ribs; and inframammary, below the sixth rib. Laterally the sixth rib divides 
the area into two regions, axillary above and infraaxillary below. Posteriorly the space above 
the spine of the scapula is known as the suprascapular; thai below as the infrascapular; that 
between the vertebral borders of the scapula as the interscapular.^ED,] 

Supernumerary ribs occasionally occur. The superaumeraiy rib proceeding from the last 
cervical vertebra (Fig. 39) is of practical importance only when it extends to the first rib or to 
the sternum. In these cases the subclavian artery is placed unusually high up, since it runs over 
this supernumerary rib (as it ordinarily does over the normal first rib) in a shallow groove. The 
pulsation of the artery may consequently be easily seen or felt above the clavicle. In from five 
to ten per cent, of such cases this anomaly produces symptoms (violent neuralgias and pares- 
thesias, or thrombosis and ancur>-sm) which demand operative interference. 




Fig. 30.— Cervical ribs. The ! 
lib upon Ihe left, and wilh a. complete 
indicate the &rst two thoradc vertebne. 



Inspection and Palpation of the Thorax. — In a male subject in whom the origins of the 
pectoralis major muscles are well developed, a broad shallow furrow may be seen over the sternum. 
At ihe upper end of the sternum this anterior median furrow passes into the suprasternal notch; 
at the lower end of the sternum it is continuous with the so-called scrobicuius cordis or pit of the 
stomach.* In the latter fossa, which may be quite deep, the xiphoid process may project 
anteriorly or may have an inward curve endangering the liver. The sternal angle, or the angle 
of Ludwig, as already stated, may be more or less prominent at the junction of the manubriimi 
and the gladiolus; it corresponds to the attachment of the second rib and furnishes the starting- 
point for counting the intercostal spaces. In the female the anterior median furrow {the bosom) 
is produced by the presence of the mammary glands. The nipple is situated at the level of the 



• Bolh of these designat 



e neither the heart nor the stomath, but the liver, is situated beneath 
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fourth rib or of the fourth intercostal space. The posterior median furrow extends downward 
from the vertebra promioens. It b produced chiefly by the prominences of the long muscles 
of the back. In this furrow may be felt (or seen in emaciated subjects) the spinous pro- 
cesses of the dorsal vertebras. The clavicles may be easily outlined, as may also their thickened 
sternal ends and the sternoclavicular articulations. The infraclavicular jossa (Mohrenheim's 
fossa) is situated below the junction of the middle and outer thirds of the clavicle and corresponds 
■ to the groove between the pecloraJis major and deltoid muscles; it is more distinct in individuals 
in whom there is a murked deviation between the borders of these muscles. In the bottom of 
this fossa the coslocoracoid ligament may sometimes be felt, running approximately parallel with 
the clavicle. To the outer side of this ligament is the coracoid process, covered by the edge of the 
deltoid muscle. Passing the finger outward along the clavicle 
we reach the acromion, and posteriorly we may palpate the 
spine and the internal and injerior angles oj the scapula. Below 
the spine of the scapula may be felt the eighth, ninth, tenth, 
and eleventh ribs. The edge of the pectoralis major leaves the 
anterior thoracic wall and forms the anterior a-^tiUary fold; 
posteriorly the edge of the latissimus dorsi muscle runs upward 
and forms the posterior axillary fold. Below the axilla may 
be more or less distinctly seen the serrations of the serratus 
magnus muscle which interdigitate with those of the external 
oblique and latissimus dorsi muscles. If the trapezius muscle 
is put upon the stretch by drawing down the shoulder, its edge 
may sometimes be seen, in lean subjects, passing to the 
spinous process of the twelfth dorsal vertebra. 

The Bony Thorax.— The bony thorax is the firm frame- 
work of thf chest and is shaped like a truncated cone with 
the base downward and having a longer frontal and a shorter 
sagittal diameter. The superior aperture of the thorax is 
inclined anteriorly, its boundaries are formed by the upper 
margin of the sternum, by the first pair of ribs, and by the 
upper margin of the first dorsal vertebra. The relative short- 
ness of the sagittal diameter of this opening should be well 
borne in mind. The inferior aperture of the thorax is much 
larger; its boundaries are formed by the xiphoid process of the 
sternum, by the costal margin, by the free ends of the eleventh and twelfth ribs, and by the body 
of the twelfth dorsal vertebra. The inferior aperture, unlike the superior one, lies in two planes 
which form an angle, the apex being downward, at the lowest portion of the costal margin. 

The bony thorax is not firm enough to resist temporary or permanent changes of shape, 
which may be produced as the result of pressure from without or from within. The deleterious 
effects of pressure from without are particularly in evidence as a result of light lacing (Fig. 40), 
against which it is the duty of the mother and of the physician to exert a sturdy and continuous 
opposition. Since the lower portion of the bony thorax surrounds some of the abdominal organs, 
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it follows that injudicious lacing is injurious to the thoracic and abdominal viscera. Transitory 
pressure from without, however, may be very great without overcoming the normal elasticity 
of the bony thora.\.* Severe crushes of the chest may produce a laceration of the heart, of the 
lungs, and of the liver without a concomitant fracture of the bony thorax. As a result of the 
relative increase of lime salts, fractures of the bones of the thorax become more common with 
advancing age- Prominence of definite portions of the bony thorax, arising from pressure from 
within, may be produced by cardiac hj-pertrophy, by aortic aneurysm, by tumors, and by pleuritic 
exudates. Localized flattenings and depressions may be brought about by pulmonary tuber- 
culosis and by old pleuritic adhesions. Other deformities of the chest 
are: The chicken breast of rachitis, in which the sternum projects ante- 
riorly;t the thoracic deformities of spinal curvature (kyphosis and 
scoliosis); the flattened and narrow chest of phthisis, corresponding 
more with the position during expiration; and the barrel-shaped chest 
of emphysema, corresponding rather with the position during inspiration. 

Sternal Region, — In the sternal region the skin is but slightly 
movable and the underlying connective tissue contains but little fat. 
In the male the region is abundantly covered with hair. The deep 
fascia is but poorly developed, as is also ihe case over the pectoralis 
major. The greater the development of this muscle, the nearer are its 
origins to the median line, and the more marked is the anterior median 
furrow. 

The sternum is covered by the sternal membrane which is formed 
by the fibers of the capsular ligaments of the sternocostal joints radiating 
into the periosteum. The bone is characterized by the slight develop- 
ment of the outer compact layers and by the preponderance of the 
spongy substance. Pres-sure-atrophy is consequently easily produced 
by tumors growing from within the chest or by aortic aneurysms. 
Mediastinal abscesses may rupture through a sternal foramen (Fig. 41), 
the presence of which is dependent upon a developmental disturbance. 
These foramina, like the very rare congenital fissures of the sternum, are 
also important from a medico-legal standpoint, since a comparatively 
slight trauma may produce a severe injury, particularly of the heart and 
of the great vessels. The synchondrosis which usually lasts throughout 
life between the manubrium and gladiolus is so firm that in fractures 

of the sternum (rare) in this vicinity pieces of bone almost always remain attached to the 
manubrium or gladiolus. 

The important arter>' of this region, the internal mammary, ramifies only in the thoracic 
and abdominal walls, although it gives off small branches (such as the mediastinal and thymic 

* Circus pertormcT* apparently suffer no discomfort from having some one hammer upon an anvil placed upon 
the chesl. 

t The chicken brcaal stands in contrast to the rare funnel breast, in which the sinkiag in of the body of the sternum 
is combined with a projection of ihe wphoid process and of the costal margin. 
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Fig. 4a.— The anterior thoracic wall seen from nilhin. The pleura has been removed. 

Fig. 43. — The right intercostal region. Iti the upper of the three intereostal spaces represented the pleura is slill 
intact; in the second il has been removed; in the third, the internal intercostal miudc as well as the pleura luu been 

arteries) and the comes nervi phrenki artery, which runs upon the pericardium in company with 
the phrenic nerves. The artery arises as the first branch of the subclavian, crosses the sternoclav- 
icular joint, and runs downward on the inner surface of the thoracic wall, one centimeter from 
the margin of the sternum, to the sixth intercostal space, where it divides inlo its terminal branches, 
the musculophrenic and the superior epigastric arteries (the latter anastomose with the inferior 
(deep) epigastric from the external iliac). The most important branches are the anterior inter- 
costal, which anastomose with the intercostal arteries from ihe aorta, and the per}orating, which 
pass anteriorly between (he costal cartilages and arc of considerable size in the female during 
lactation. In the exposure of the internal mammary anery from without in the second, third, 
or fourth intercostal spaces, the following structures are divided: The skin, ihe superficial 
fascia, the deep fascia, the pectoralis major muscle, the intercostal fascia, and the internal in- 
tercostal muscle. From within, the artery is covered only by the pleura; to the inner side 
of the artery there is usually a single vein. Lower down the venie comites lie to either side of 
the artery, and ihe vessels are separated from the pleura by the triangularis stcmj muscle (Fig. 
4a). Injuries of iheartcry in the upper intercostal spaces are consequently more apt to lead to 
effusions of blood into the pleural cavity (hemothorax) than similar injuries lower down. The 
deep position of the artery makes it necessary to always bear in mind the possibility of hemo- 
thorax after injuries in this region, even when the external hemorrhage is slight. Although the 
vessel is so well protected that it is not frequently injured, many a person has bled to death 
into the pleural cavity because the hemorrhage was not recognized. Upon ihe left side an in- 
jury of the artery in ihe fourth or fifth intercostal space may lead to hemorrhage into the peri- 
cardial cavity, since in this situation the vessel lies upon the pericardium instead of upon the 
pleura. 

At the upper margin of the sternum Ihe relation of the sternoclavicular aniculation to the 
large vessels and to the contents of the superior aperture of the thorax (see Plates 11, 13, and i6> 
must be borne in mind, panitularly with reference to the backward dislocation of the sternal end 
of the clavicle. In this dislocation the sternal end of the clavicle may press backward upon the 
subclavian artery and vein, the common carotid artery, the internal jugular vein, the trachea, and 
the esophagus, and lead not only to compression of the vessels but also to dyspnea and dysphagia. 

The Lateral Thoracic Wall.— The mamimry gland of the male is practically devoid of 
interest. The mammary glaitd of the female lies upon the pccloralis major between the third 
and seventh ribs and possesses from fifteen to twenty secretory ducts which converge toward 
the nipple and have dendritic ramifications. In opening mammary abscesses (after mastitis): 
the incisions should consequently be made to radiate from the nipple in order to avoid injurii 
these ducts. 

The arteries 0} the mammary gland reach their most marked development during the heighti 
of lactation. Thev originate from three sources: (i) From the perforating branches of the in- 
ternal mammar>- artcn,- in the upper five intercostal spaces, but particularly in the second and. 
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third; (2) from the long thoracic branch of the axillary artery; (3) from the perforating branches 
of the upper intercostal arteries. The deep veins accompany the arteries; the subcutaneous 
veins form a large-meshed network and, in the female, may frequently be seen through the skin. 
They form the plexus venosus mammilh (circulus vcnosus Halleri) about the nipple and empty 
above into the external jugular vein; they also empty into the long thoracic, thoracico-epigaslric, 
and internal mammary veins, 

The lymphatic vessels of the mamma are very numerous and form superficial and deep 
networks. The greater portion of the lymph drains into the axillary lymphatic glands.* These 
glands are involved in affections of the mammary gland of the same side, and they are consequently 
removed together with the breast. In rarer cases they also become involved in affections of the 
opposite mammary gland, since the lymphatic vessels of both breasts anastomose in the median 
line. A portion of the lymph passes internally to the intercostal lymphatic vessels and in this 
manner reaches the lymphatic glands of the thoracic space. 

The deep nerves of the gland accompany the larger lactiferous ducts and are much less 
numerous than the cutaneous nerves. The cutaneous nerves are furnished partly by the supra- 
clavicular branches of the cervical plexus, but chiefly by the anterior and lateral cutaneous 
branches of the second to the sixth intercostal nerves. The connection between the second and 
third lateral cutaneous branch (inlercosto- humeral nerve) and the lesser internal cutaneous nerve 
explains the occasional occurrence of pain radiating to the region of the elbow or still lower in 
diseases of the mammary gland (tumors, neuralgia of the mammary gland). In the extirpation 
of the mammary gland and the diseased axillary tissues the following structures should be par- 
ticularly avoided : the axillary artery and vein, the long thoracic artery, the subscapular artery, 
the long subscapular nerve (division produces paralysis of the latissimus dorsi muscle), and the 
long thoracic nerve (division is followed by paralysis of the scrralus magnus muscle) : 

The arteries of the lateral thoracic wall are external and internal. 

The external surface of the lateral thoracic wall is supphed chiefly by the branches of the 
axillary artery (Fig. 29). The following vessels should be noted; 

1. The acromiothorark artery, which lies beneath the infraclavicular fossa, where the vessel, 
together with its numerous branches, is endangered in the ligation of the first portion of the 
axillary. The vessel arises at the upper margin of the pecloralis minor and immediately divides 
into a number of branches. The pectoral branches ramify in the muscles of the chest ; if such 
a branch arises from the axillary higher up (comparatively rare) it is known as the superior 
thoracic artery. The acromial branch runs transversely outward, perforates the dchoid muscle, 
and ends in the anastomosis over the acromion. The descending or humeral branch accom- 
paiucs the cephalic vein in the groove between the pectoralis major and deltoid muscles. 

2. The long thorack artery, which arises from the axillary beneath the pectoralis minor 
muscle. The artery leaves the outer border of this muscle and runs downward to the fifth or 
sixth intercostal space, somewhat posterior to the margin of the pectoralis major, upon the ser- 

* The lymphaiic gknd which is usually first involved in cardnoma ia ailuatcd beneath Ihe border of ihe pectoralis 
major niusrlc upon the third serration of the lerralus magnus (thiid rib). The lymphatic glands cilcnd upward beyond 
the axillary vein and lieneaih the tiavicle, in which position their removal is necessarily diificull. Posteriorly, the glajtds 
accompany the subscapular artery and the nerves of the same name. 
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PLATE 8. 
A posterior view of the opened head, necl^, and trunk of a 
removed; the spinal cord and spinal ner\'es a^ wrll as the vise 
X«ip2ig model tram nature (His), 

ratus magnus muscle, which it supplies. This arterj" varies io size and is often absent. The 
mammary branches of this vessel have been previously mentioned. The long thoracic nerve, 
for ihe serratus magnus muscle, does not run with the artery but somewhat posteriorly [that is, 
in the angle made by the inner and posterior walls of the axilla. — Ed,], covered by the latissi- 
mus dorsi muscle. 

3. The subscapular arlery, the largest branch of the axillary, arises to the outer side of the 
long thoracic artery at ihc axillary border of the scapula. It is covered by the latissimus dorsi 
muscle and is not endangered by operative procedures in the axilla until they penetrate beneath 
the margin of this muscle. One of the terminal branches, the Ikoracicodorsalis, runs onward 
in the continuation of the main trunk, as the largest arlery of the lateral thoracic wall, between 
the serratus magnus and latissimus dorsi (and teres major) to supply these muscles. The other 
terminal branch, the Jorsalis scapula; passes posteriorly through the triangular space (see page 
76) to reach the dorsal surface of the scapula. 

The arteries running upon the internal surface of the thoracic wall are known as the inter- 
costal arteries. These vessels originate from three sources: 

1. From the costocervical trunk of the subclavian (see page 70) is given off the small supe- 
rior intercostal artery, which descends beneath the pleura in front of the necks of the first two 
ribs and supplies the two upper intercostal spaces. 

2. The thoracic aorta gives off nine intercostal branches, for the third to the eleventh inter- 
costal spaces inclusive, and a tenth branch for the lower margin of the twelfth rib. These vessels 
arise from the dorsal surface of the thoracic aorta. As the aorta lies to the left side of the ver- 
tebral column, the right intercostal arteries are longer than the left ones. The vessels of the 
right side pass over the vertebra toward the right and are situated behind the esophagus, the 
vena azygos major, and the right sympathetic nerve. The shorter vessels of the left side are 
behind the vena azygos minor and the left sympathetic nerve. At the necks of the ribs the 
arteries give off posterior branches which run backward and divide into a spinal branch, entering 
the vertebral canal through ihe intervertebral foramen and supplying the spinal cord, and a 
muscular and cutaneous branch. The continuation of the artery or the anterior branch, usually 
designated simply as the intercostal artery, runs in the intercostal groove along the inferior border of 
the rib, at first being covered only by the pleura, and then passes anteriorly between the internal 
and external intercostal muscles; it sends a small branch to the upper border of the rib 
below, gives off cutaneous branches which appear esiematly (with mammary branches, see page 
94), and anastomoses with the anterior intercostal branches of the internal mammary artery. 

3. The anterior intercostal branches of the internal mammary artery-, which pass backward 
and anastomose with the aortic intercostals. These vessels run in the upper six intercostal 
spaces, the lower six being supplied with corresponding branches by' the musculophrenic artery. 

The intimate relation of the intercostal arteries with the intercostal grooves, which furnish 
them with an external bony protection, explains the following statements: (i) Injuries of the 
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intercostal arteries without concomitant injuries of the ribs are rare, (a) In resection of a por- 
tion of a rib, the arteries should be carefully avoided by shelling out the bone from the perios- 
teum (subperiosteal resection) and exercising great care at the lower costal margin. (3) In 
opening the pleural cavity the instrument should be introduced in the middle of the intercostal 
space, avoiding the margin of the rib. (4) In fractures of the rib the artery may occasionally 
be lacerated; in rare cases the internal intercostal muscles and the pleura may also be torn and 
a fatal effusion of blood take place into the pleural cavity (hemothorax). (5) It is usually 
necessary to resect a portion of a rib in order to expose the intercostal artery from without. 

On account of the free anastomosis of the anterior and posterior intercostal arteries, il is 
possible in compression or stenosis of the thoracic aorta (by tumors, for example) for the blood 
from the inner surface of the thoracic wall to gain access to the aorta below the site of the com- 
pression through the dilated internal mammary artery and the anastomoses between the ribs. 

The veins of the thoracic wall consist of those which accompany the arteries and are called 
by the same names (intercostal veins, Fig. 43) and of the cutaneous veins. The costo-axillary 
veins are situated over the upper intercostal spaces and allow the blood from the intercostal 
veins to pass into the axillary vein. The ihoraco-cpigastric veins are also of importance; one of 
these, the vfna Ihoraco-epigaslrica tegumenlosa longa (Braune), runs in the anterior axillary 
line and forms a subcutaneous connection between the femoral and axillary veins. 

The sensory nerves of the thoracic wall are furnished from several sources. The region 
near the posterior median furrow is supplied by the posterior branches of the dorsal nerves, 
the skin of the infraclavicular region obtains its nerve-supply from the supraclavicular branches 
of the cervical plexus, and the remainder of the thoracic wall is provided with sensation by the 
intercostal ner\'es. The intercostal ncr\'es (Fig, 43) are the anterior divisions of the dorsal spinal 
nerves. Alongside of the vertebral column they run upon the inner surface of the external in- 
tercostal muscles immediately beneath the pleura and are consequently e.^posed to irritation 
in inflammation of this membrane. .At the angle of the rib, where the free border of the internal 
intercostal muscle commences, they pass between and supply the two intercostal muscles, and 
follow the lower mai^n of the rib, being situated below the intercostal artery- Their proximity 
to the ribs explains the occasional occurrence of neuralgic pains in costal fractures. In the lat- 
eral region of the thorax they give off the lateral cutaneous nerves which subdivide into an 
anterior and a posterior branch (read the description of the nerves of the mammary gland). 
Anteriorly, beside the sternum, their terminal branches pass between the costal cartilages to the 
skin of the sternum region as the anterior cutaneous nerves. 

The motor rKn'es of the thoracic wall, with the exception of the intercostal nerves supply- 
ing the intercostal muscles and the branches to the long muscles of the back, arc branches of the 
brachial plexus. This plexus receives almost the entire anterior division of the first dorsal 
nerve. This nerve is situated in the thorax at the point where it passes over the neck of the first 
rib, and is occasionally compressed by tumors (aortic aneurysm) and gives rise to violent pains 
in the arm. The long thoracic nerve, which is given off from the brachial plexus and runs upon 
the serratus magnus muscle, and the long subscapular nerve (for the lalissimus dorsi muscle), 
which accompanies the subscapular artery, have been previously described (see pages 75 and 
76). The branches for the pectoralis major and minor and for the subclavius muscles are 
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occasionally encountered in ihe infraclavicular fossa in Ugating the first portion of the axillary 
artery (see page 73 and Fig. aS). 

The Inferior Boundary of the Thorax. — The diaphragm forms a muscular dome-shaped 
partition which constitutes the inferior boundary- of the thorax. The right side of the dome, 1 
which covers the liver, projects upward more markedly than does the left side. The central 
tendon is flatter and has a more restricted range of motion during respiration {review the lumbar, 
costal, and sternal portions of the muscle with their origins). The structures passing through 
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the diaphragm from above downward are: the descending aorta through the aortic opening; 
the esophagus and the pneumogastric nen'es through the esophageal opening; ihe splanchnic 
nerves, from the sympathetic, between the crus mediale and the crus intermedium of the lum- 
bar portion; the sympathetic nerve itself between the crus intermedium and the crus laterale 
of the lumbar portion; and the superior epigastric artery, from the internal mammary between 
the sternal and costal portions (the so-called fissure of Larreyl- The structures passing through 
the diaphragm from below upward are : the inferior vena cava (accompanied by a filament from 
the right phrenic nerve), through the foramen quadratum in the right side of the central tendon; 
the vena azygos major (on the right side) and the vena azygos minor (on the left side), accom- 
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inying the splanchnic nerves through the lumbar origin (crura) of the muscle; the thoracic 

Kduct, through the aortic opening; and the superior epigastric veins through the fissure of Larrey. 
The arteries supplying the upper surface of the diaphragm are the comes nervi phrenici 

F (pericardiaco-phrenic artery, see Plate 8, a) and the musculophrenic, one of the two terminal 
branches of the internal mammary. The blood-supply of the lower surface of the diaphragm 
is furnished by the phrenic arteries, which arise from the aorta in the aortic opening or from the 
celiac axis. 

The phrenic nerves from the cervical plexus may be easily found in the neck upon the anterior 
surface of the scalenus anticus muscle. In the chest they run upon the pericardium and are 
covered by the pleura mediastinalis (Plate 8). The diaphragm also receives branches from ihe 

_ seventh lo the twelfth intercostal nerves. 

I The central portion of the upper surface of the diaphragm is adherent to the pericardium; 

the lateral portions are attached lo the pleural sacs (diaphragmatic pleura). The pericardial 
sac is in relation with the central tendon, but also extends to the left over the muscular portion 
of the diaphragm (Fig. 44). Since ihe left lung is not so voluminous as the right, the left dia- 
phragmatic pleura is not so extensive as the corresponding layer upon the right side. 

Diaphragmallc hernias are produced when abdominal viscera pass into the thorax through 
the diaphragm. They may be congenital or acquired. The favorite site for such hernias is 
in the vicinity of the esophageal foramen, in which the esophagus, in contrast to the aorta and 
vena cava, is fixed by only a loose connective tissue. Such hernias are usually left-sided, since 
the liver is situated immediately below the right dome of the diaphragm. They may contain 
the stomach, the omentum, the large intestine, the small intestine, the spleen and other viscera. 
The peritoneum, which lines the under surface of the diaphragm, is protruded into the thorax 
and, together with the pleura, forms the sac of the hernia. Such a hernial sac is wanting when 
one of the abdominal viscera enters the thoracic cavity through a complete tear in the diaphragm; 
this is the condition of affairs in the majority of cases of diaphragmatic hernia. There have 
been individuals in whom the stomach has been situated above the diaphragm for many years. 
As the inferior vena cava is firmly fixed in the foramen quadralum, a marked left-sided 
pleural exudate may, by pushing the heart over to the right, bend the vena cava to almost a 
right angle. This may produce sjTnptoms of cerebral anemia, unconsciousness, or even death. 
At the same lime, symptoms of venous stasis will appear in the lower extremities. It should 
also be remembered that the diaphragm reaches much lower at the vertebral column than ante- 
riorly at the sternum, so that horizontal penetrating wounds may open the abdominal cavity 
in front and a pleural cavity behind (see Plate 13}. 
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The greater portion of the inner surface of the thoracic wall is lined by the pleura. This 
forms two sacs or cavities, the right and the left pleural cavities, which arc completely separated 
from each other and almost entirely filled by Ihe right and left lungs. The lungs are so closely 
applied against Ihe pleural surface that injuries of the pleura without concomitant injury of the 
lung are comparatively rare. The pleura lining the inner surfaces of the ribs and the inter- 
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Fic. 45-— A dugrammilk reprc^cniatioD of ihe proj«uoiis of the heart, of ihe pleural limiis, and of the lungs 
upon ibe aaierior iboradi. wall. The iui^ a indicated by ycUuw, and the pletua bj ted liiie?. The luitgs are represented 
in a state of moderate distcnlion, so (hat their borders correspond lo a position belweea deepest expiration and deepest 
ia^raliaii. 

Fm. 46. — A dionamnulk repm«nut>on of the projections of the pleural limits, of the lun^ and of the Infuitatiaaj 
of the trachea upon the posletiot thoracic wall. The lung is indicated bf yellow and Ibe pleuia by ted lines. 



costal spaces is designated as the coslat fieura, while that situated upon the upper surface 
Ihe diaphragm is known as the diaphragmatic pleura. The costal pleura forms the outer wall 
of the pleural cavity, while the diaphragmatic pleura forms its floor. The inner wall is known 
as the mediastinal pleura; it extends in a sagittal plane from the vertebral column toward the 
sternum, and in these situations becomes continuous with the costal pleura. The costo-medi- 
astinal sinui is situated anteriorly at the junction of the costal and the mediastinal pleura. The 
costO' pkrtnic sinus (Fig. 49) b formed by the reflection of the costal pleura upon the diaphragm. 
The sinuses are complementary spaces for the accommodation of the margins of the lungs dur- 
ing inspiration. During respiration the lungs gUde inaudibly upon the smooth inner surface 
of the pleura. If inflammator)' exudates an; deposited upon the pleura, however, the physician 
may hear friction sounds through the thoracic wall. 

Owing to the thiimess of the thoracic wall, pathologic changes in the breathing ^>ace or 
in the lung tissue or abnormal collections in the pleural sacs may be recognized by i)'pical varia- 
tions from the normal pulmonary sounds. The pleural cavity may contain air, entering through 
an external wound, but more frequently through a bronchus after injur>' to the lung (pneumo- 
thorax), a serous transudate (hydrothorax), pus tempyema\ or blood (hematothorax). 

The costal, diaphragmatic, and mediastinal pleune together form the parieUtl pUura, in 
contradistinction to the fiseeral pleura, which is intimately adherent to the surface of the lung. 
The two layers are continuous with each other at the root of the lung. 

The mrdiastinal pleura is best studie<) by removing the lateral n-aUs of the thorax, together! 
with the costal pleura, and taking out the lungs by cutting through their roots (and also ihrotigbi 
the small and insignificant ligamentum latum pulmonis, which runs downward from the root 
of the lung to the diaphragm). It will then be seen thai the two mediastinal pleura; form a par- 
titioD betwieen the two pleural caWtics which is not exactly in the median line and which extends 
from the \-ertebral column to the sternum. Thb is the mediastinum* It consists of the two 
la>-ers of the mediastinal pleura and of the spaa' enclcscd between them. Superiorly, when 
ibc mediastinal pleura becomes ctintinuoas with the costal pleura abo\-e the superior apeituie 
of the thorax, the mediastinal contents become cimtinuous with the structures of the neck: 
fcriorly, the mediastinum is fixed to the diaphragm. 

The dome of ihc pleura extends upw^lrd posteriorly to the Icvrl of the upper margin of the 
first ibMacic \-cncbra, and slopes down anteriorly lo ihe upper margin of the first costal carti* 
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lage. The highest point of the pleural dome, projected upon the anicrior surface of the body, 
is situated 3.0 centimeters above the anterior extremity of the first rib. 

The pleural limits are those situations in which the three chief portions of the parietal pleura 
become continuous with each other. In addition to the dome of the pleura, containing the apex 
of the lung, the anierior and the inferior limits of the pleura are of importance in medical exami- 
nation. The anterior pleural limit is at the deepest portion of the cost o- mediastinal sinus and 
corresponds to the situation in which the costal pleura is reflected posteriorly behind the sternum 
to become ihe mediastinal pleura. The inferior pleural limit is at the lowest portion of ihe costo- 
phrenic sinus. As the lung almost completely fills the pleural cavity, the pleural limits during 
inspiration practically coincide with the anterior and inferior pulmonary margins. Interiorly 
the pleural cavity extends almost to the origins of the diaphragm. In figures 45 and 46 the 
pleural limits are indicated by red lines. Upon the right side the pleural limit commences ante- 
riorly at the middle of the sternoclavicular articulation, runs toward ihe median line, which it 
follows downward to the sixth rib, passes outward along the lower border of the sixth rib, crosses 
the seventh rib in the mammary' line, reaches the lower border of the ninth rib in the axillary 
line and the eleventh rib in ihc scapular line, and strikes the twelfth rib at the vertebral column. 
[The relalions of the pleura to the twelfth rib are of importance to the surgeon especially in con- 
nection with operations on the kidney. When (his rib is not abnormally short, Ihe pleural 
reflection crosses it opposite the outer border of the erector spin^ muscle, hence an incision may 
be carried deeply as far as the angle formed by the twelfth rib and the ouler border of the erector 
spiniE without entering the pleura. When, however, the twelfth rib does not reach Ihe outer 
border of ihe erector spime, an incision carried upward into the apex of the angle between this 
muscle and the eleventh rib is almost certain to wound the pleura. Internal to the outer edge of the 
erector spina.* the pleural reflection lies below the level of ihc twelfth rib and not infrequently 
descends as far as the transverse process of the first lumbar vertebra.— Cunningham's "Text- 
book of Anatomy."] Upon the left side the pleural limit extends anteriorly almost to the median 
line, and passes outward at the level of the ftiurth rib, so that at the seventh costal cartilage it 
is about five centimeters distant from the anierior median line in the horizontal direction. The 
left pleural limit then follows about the same course as upon the right side, but extends a trifle 
lower in the axillary' Hne. The importance of these relations will be referred to in the descrip- 
tion of the pericardium. The pleural limits vary, to a certain extent, in different individuals. 
When one lung is diseased, it is frequently observed that the pleural sac containing the healthy 
lung extends beyond the normal limits as a result of the vicarious employment of this lung (Fig. go). 

The lowest portion of the costo-phrenic sinus is not completely fdlcd by the lung, even in 
deep inspiration. As a matter of fact, the diaphragm b in contact with Ihe inner thoracic wall 
in this region during quiet respiration. When there is an abnormal collection of fluid in the 
pleural cavity, the diaphragm may be pressed downward and away from the thoracic wall; if the 
fluid is removed by tapjiing (thoracocentesis), however, the diaphragm rises again and comes 
in contact with the thoracic wall as before. In this manner the puncture may become occluded 
and hinder the withdrawal of the fluid. It consequently follows that, as a general rule, the opera- 
lion should not be employed below the sixth intercostal space in the posterior axillary line. In 
the back the puncture may be made as low down as the ninth intercostal space. The absorp- 
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Fic. 47. — The median aurfkce of the right lung. From piaster cast (1 
Fig. 48.— The median surface ot the left lung. From plaster cast (His). 



tion of inflammaior}' exudates is made possible by the great number of lymphatic vessels in the 
pleura. The remains of such exudates are frequently found at postmortems as opacities and 
thickenings of the pleura as well as in the form of cicatricial and firm adhesions between the 
parietal pleura and the surface of the lung. In such cases the lung is said to be adherent. 

The topographic relations of the pleural cavities and of the lungs to the abdominal organs 
situated immediately beneath ihe diaphragm arc of great importance- These relations are 
described upon pages 128-133, '3^' ^"^^ '39- 

The Lungs. — The apex of the lung fills the dome of the pleura and consequently extends 
above the superior aperture of the thorax (Fig. 45, Plates 11 and 13); the concave base rests 
upon the diaphragm. The costal surface of the lung lies against the inner surfaces of the ribs 
and of the intercostal spaces (i. e., against the costal pleura); the diaphragmatic surface or base 
is in contact with the diaphragmatic pleura. The third or mediastinal surface forms the boun- 
dary of the mediastinum and is hollowed out to accommodate the heart. The anterior sharp 
margin is lodged in the costo-mediaslinal sinus; the inferior margin, which is also sharp, is directed 
toward the costo-phrenic sinus. The jMsterior convex margin is surrounded in the region of the 
angles of the ribs by the pulmonar>- sulci of the thorax {Figs, 50 and 53). At the root of the lung 
(hilus pulmonis) upon the mediastinal surface, the arteries of the bronchi enter, and the veins 
leave the viscus (Figs. 47 and 48). 

Each lung is divided into two lobes by a deep fissure (incisura interlobaris) which pursues 
an almost symmetrical course upon the two sides. It passes upward and backward from the 
hilus, runs forward over the costal surface to the lower pulmonary margin, crosses the base 
anteriorly, and ascends to the hilus along the mediastinal surface. In the left lung this fissure 
separates the upper from the lower lobe. In the right lung the fissure runs more directly down- 
ward than upon the left side. While the fissure strikes the lower margin of the left lung about 
a fingcrbreadth to the outer side of its anterior extremity, it reaches the lower margin of the right 
lung about a handbrcadth to the outer side of the corresponding point. In the right lung there 
is a second fissure, which runs from the hilus over the mediastinal surface, crosses the anterior 
border of the lung, and passes horizontally along the costal surface to join the incisura inter- 
lobaris. It forms the upper boundary of the small middle lobe, which is present only upon the 
right side and varies greatly in its development. In the anterior border of the left lung there 
is a notch (incisura cardiaca) the concavity of which is directed toward the median line. In the 
hilus the branches of the pulmonarj' artery are the highest structures; below these are the bronchi, 
with the exception of the cparterial bronchus to the right superior lobe, which is situated higher 
up. The veins are partly below and partly in front of the bronchi (Figs. 47 and 48). 

If the lungs are hardened in situ and the neighboring vessels are well injected, the follow- 
ing grooves may also be noted: the grooves for the superior vena cava and for the vena azj^os 
major upon the right lung; the grooves for [he left subclavian artery, for the arch of the aorUi, i 
and for the descending aorta upon the left lung. 

The respiratory dtanges in the position of the lung are most distinctly manifested at the 
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anterior and inferior pulmonary margins. The movement of the anterior margin is due to the 
anteroposterior expansion of the lung (costal breathing) ; the inferior margin moves on account 
of the vertical expansion of the lung (diaphragmatic breathing). 

During expiration the anterior margin of the right lung extends from the attachment of the 
second costal cartilage along the right sternal margin to the lower border of the fifth rib. The 
inferior margin is situated in the mammary line at the sixth rib, crosses the seventh rib in the 
axillary line and the ninth rib in the scapular line, and reaches the vertebral colimm at the level 
of the spinous process of the tenth dorsal vertebra. The anterior border of the left lung runs 
from the attachment of the second rib to the upper border of the fourth rib somewhat external 
to the left sternal margin. From the fourth intercostal space it deviates outward, forming the 
cardiac notch (incisura cardiaca), approaches nearer to the sternum in the fifth intercostal space, 
and becomes continuous with the inferior pulmonary margin at the sixth chondrocostal articula- 
tion. From this point the inferior pulmonary margin passes outward and backward as upon 
the right, but at a slightly lower level, although this is of no clinical importance. During deep 
inspiration the anterior margins of the lungs correspond to the pleural limits. The right lung 
consequently extends somewhat beyond the median line, while the left one barely reaches it. 
This is the situation in which the two lungs are in closest proximity, being separated only by 
a very narrow portion of the mediastinum. The inferior margin runs obliquely outward and 
downward from the sternal line at the lower border of the sixth rib. In the mammary line it 
is at the level of the upper border of the seventh rib, crosses the eighth rib in the axillary line and 
the tenth rib in the scapular line, and reaches the vertebral column at the level of the spinous 
process of the eleventh dorsal vertebra. [The lungs in the midaxillary line are probably a little 
lower than here stated, reaching the eighth rib in expiration, the ninth in inspiration. — Ed.] 
The posterior boundary between the superior and inferior lobes (incisura interlobaris) is indi- 
cated upon both sides of the chest by the interscapular line, which is drawn between the two 
inner extremities of the scapular spines with the arms hanging vertically downward. This line 
also indicates the level of the hilus. The lungs cannot be percussed posteriorly for a handbreadth 
to either side of the vertebral column, since the long muscles of the back, situated in the dor- 
sal grooves of the thorax, hinder the transmission of auscultator>' phenomena. Upon the left 
side the lateral boundary between the upper and the lower lobe is furnished by the fifth or the 
sixth rib; anteriorly, along the left sternal margin, only the upper lobe is present. Upon the 
right side the middle lobe is situated anteriorly and anterolaterally below the fourth rib. Even 
during deep inspiration the anterior margin of the left lung does not completely fill the costo- 
mediastinal sinus in the region of the cardiac notch. The middle and the inferior lobes rest 
upon the diaphragm upon the right side; upon the left side only the inferior lobe is in relation 
with the diaphragm. 

If the diaphragm is pushed upward by tympanites, by ascites, or by abdominal tumors, the 
inferior pulmonary margin will be found at a higher level than usual. When the volume of 
the lung becomes greatly increased, as in emphysema, the inferior pulmonary margin extends 
downward beyond the normal limit. It should also be mentioned that the inferior margin of 
the lung is more easily determined by percussion upon the right side, since the pulmonary reson- 
ance passes directly into the hepatic dulness, while upon the left side the stomach cannot always 
be differentiated from the lung by typical differences in the percussion-note. 
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PLATE 8. 
n from the left; almost the entire left half of the thorax has been removed 1 
Dt. 1), The mediaslinum seen from the right. Formalin preparstjons froni. J 



THE MEDIASTINUM. 

After the removal of the lateral ihoracic walls and of the lungs, the mediastinum is exposed 
from both sides (see Plate 8). Upon the cut surfaces of the roots of the lungs may be seen the 
divided bronchi, pulmonary arteries, and pulmonary veins, which pass from the mediastinum 
into the lungs. 

The contents of ihe mediastinum are most numerous where the two pleural sacs are most 
widely separated in the median line. This is the case behind the sternum, where the heart is 
situated within the pericardium between the two layers of mediastinal pleura. If the anterior 
thoracic wall is also removed by dividing the sternal attachments of the mediastinum, and if 
the two layers of mediastinal pleura are slightly reflected backward, the pericardium may be 
easily exposed. If the pericardium be opened and the heart excised it will at once be appreciated 
that the two pleural cavities and the lungs, together with the pericardium and heart, occupy 
almost the entire ihoracic space. In addition to the heart and the pericardium Ihe contents 
of the mediastinum include: the remains of the thymus gland, a large portion of the /ratAfa with 
its bifurcation, many large and small vessels and nerves, the esophagus, lymphatic vessels includ- 
ing the ihoracic duel, and many important lymphatic glands. These structures are bound together 
by a loose connective tissue which becomes directly continuous with the loose connective tissue 
of the neck and furnishes a path along which inflammations (.suppurations, abscesses) may 
easily extend from the neck into the mediaslinum through the superior aperture of the thorax. 

The chief contents of the mediaslinum may be seen through the mediastinal pleura after 
the removal of the lungs, if the membrane retains its normal transparency and has not become 
opaque and thickened by inflammation. The contents become still more distinct if the two ' 
mediastinal layers are removed. 

Upon the right side may be seen: portions of the heart through the pericardium (during 
childhood, at least), the superior vena cava, Ihe phrenic nerve (upon Ihe superior vena cava and 
running upon the pericardium to the diaphragm), the comes nervi phrenici, the vena azygos 
major and its termination in the superior vena cava, the right intercostal vessels, the esophagus, 
the vagus ncrvf, the right sympathetic and splanchnic nerves, and the lymphatic glands at the 
root of the lung. 

Upon the lejl side the visible structures are: the heart with the left phrenic nerve, the comes 
nervi phrenici, the descending aorta, the left subclavian artcr^', the left internal mammar}' artery, 
the left innominate vein* receiving the termination of the vena azygos minor,| the vagus nerv^ j 
the left sympathetic nerve, the left intercostal vessels, and numerous lymphatic glands. 

In children the thymus gland may be seen from either side; it is situated in front of and above ] 
the heart. 



* Erroneously designated as V. Cava sup. in the plate. 

tin Plate 8, B, the vena Bzygos minor f vena hcmiaiygoa) joins a very large supetior intercostal vein (see page H7V 
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Our chief interest in the mediastinum is naturally directed toward the heart, the methodical 
examination of which in the living by percussion and auscultation is one of the most brillianl 
and permanent results of the medical art. 

The study of the position of the heart should be preceded by a thorough study of the structure 
of the organ. 

The Position of the Heart. — Fnr our purpose I will designate as the cardiac axis a line 
drawn from the apex of the heart to the rtxit of the aorta. Take an ordinar>' poinicd lead-pen- 
cil in the hand and assume that it represents the cardiac axis. Hold this "axis" vertically over 




the middle of the siemum wJLh ihe apex downward, under the supposition that the right (venous) 
heart is in the right half and the left (arterial) heart is in the left half of the body, and ihal the 
intermediaie septum is exactly in the median line- Now consider the four following points and 
carry out the movements of the axis with the lead-pencil. 

1. The axis is not placed vertically, but obliquely, so thai the apex (point of lead-pencil) 
is directed to the left and the base (blunt end of lead-pencil) to the right. 

2. The axis, and consequently the entire heart, is pushed to the left, so that ihe median 
plane of the body does not corrcsjwnd to the median plane of the heart, but passes through this 
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PLATE 9. 
w of the heart; the parietal pericardium has been incised and reflected. (FormaJin preparation.) 



organ in such a manner thai two-thirds of the heart are upon the left side of the body and one* 
third is upon the right. 

3. The apex of the heart touches the inner surface of the anterior thoracic wall and the 
base approaches the vertebral column. The anterior surface of the heart is consequently also 
directed upward and the posterior surface rests upon the diaphragm. 

Clearly note that after these three deviations of the cardiac axis from the position originally 
assumed, the cardiac septum is still at right angles (but not in ihe sagittal plane) to the front- 
plane of the body, and that equal portions of the right and left sides of the heart would be visible 
from in front. 

4. The heart is now rotated upon its axis in such a manner that the greater portion of the 
right heart is directed anteriorly {and superiorly) while the greater portion of the left heart is 
situated posteriorly (and inferiorly). As a result of this rotation the cardiac septum is no longer 
at right angles to the frontal plane, but lies more nearly in the frontal plane itself, as is best shown 
in frozen sections (Fig. 50). 

It follows that the auricles at the base of the heart are situated superiorly and nearer to 
the dorsal surface, while the ventricles are nearer to (he thoracic wall. Injuries of the ventricles 
are consequently comparatively more frequent than injuries of the auricles. As a further con- 
sequence of the position of the heart, a horizontal penetrating wound may enter the ventricle 
anteriorly and the auricle posteriorly. Since the ventricles are in contact with the inner sur- 
face of the thoracic wall, their pulsations may be felt in the epigastrium (beneath the xiphoid 
process), when there is marked cardiac hypertrophy. The right ventricle is the most anterior 
portion of the heart, the right auricle is directed toward the right, the left ventricle toward the 
left, and the left auricle is quite posterior (Fig. 50). In looking at the heart from in front, the 
following structures are visible (Plates 9 and 16): the right venlricle with the origin of the pul- 
monary artery (comes arteriosus), a narrow zone of the left ventricle, the anterior extremity of 
the left auricular appendix, a goodly portion of the right auricle, and the right auricular appendix. 
Each auricular appendix is situated over the arterial trunk originating from the opposite venlricle. 

In examining an excised heart the various structures may be best located by looking first 
at the anterior surface of the viscus. 

At the inner surface of the anterior thoracic wall the largest portion of the heart is covered 
by the two anterior pulmonary margins. As they are air-containing structures they partially 
mask the dull nole obtained by percussion over this portion of the cardiac area (deep cardiac 
dulness)- A small portion of the heart lies directly against the inner surface of the thoracic 
wall and is not covered by pulmonary tissue; over this area the trained ear recognizes the so- 
called absolute cardiac dulness upon percussion. It is clear that this area must be diminished 
when ihe lungs are distended (by emphysema, for example), and that it will be increased when 
the edges of the lungs are drawn or pushed to one side (by a hypertrophied heart, for example) 
(see Fig. 50). It is consequently important for the physician to be acquainted with the normal 
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extent of this area of cardiac dulness. The projection of the entire heart upon the anterior 
thoracic wall is also worthy of note. 

The projection of the heart upon the anterior thoracic wall is indicated by the following 
lines upon the external surface: 

1. The injrrior cardiac line commences in the fifth left intercostal space midway between 
the mammary and parasternal lines (at the cardiac apex*}, passes obliquely upward to the right, 
and ends at the lower border of the fifth right costal cartilage, two centimeters from the sternal 
margin. 

2. The right cardiac line commences at the termination of the inferior cardiac line, runs 
directly upward at a distance of two centimeters from the sternal margin, and ends at the upper 
border of the third right rib. 




3. The superior cardiac line (not indicating any sharp cardiac boundary) commences at 
the termination of the right cardiac line and runs to the middle of the second left intercostal 
space, where il ends at a point three centimeters distant from the sternal margin. 

4. The lejl cardiac line commences at the termination of the superior cardiac line and runs 
downward to the cardiac apex. 

The transverse cardiac line should also be borne in mind; it commences where the inferior 
cardiac line crosses the lower border of the sixth right costal cartilage and ends at the point of 
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intersection of the left cardiac line with the upper border of the third left rib. The auriculoven- 
tricular orifices are situated beneath this line. The area of absolute cardiac dulness (colored 

black in Fig. 45) is bounded upon the right by a line drawn from the lower border of the sternal 
attachment of the fourth left coslal carlilage along the left sternal margin to the lower border 
of the seventh left cosial cartilage; it is bounded upon the left by a lint; commencing at the origin 
of the right boundary and extending to the cardiac apex. The area of absolute cardiac dulness 
has no sharp inferior limit on account of the neighboring hepatic dulness. 

The aurkuiovenlrkulaT orifices are situated beneath the transverse cardiac line. The tri- 
cuspid orifice is between the insertions of the left fifth and the right sixth rib behind the lower 
end of the sternum; the mitral orifice is in the upper third of the transverse cardiac line. The 
pulmonary orifice is covered by the sternal end of the third left costal cartilage; the aortic orifice 
is posterior to the pulmonary orifice and is behind the sternum at the level of the third intercostal 
space. 

For physical reasons the areas for auscultating these valves do not correspond accurately 
with the pmjeclioTis of the valves upon the anterior thoracic wall. 

Pericardium. — The heart does not lie exposed within the mediastinum, but is situated 
within the pericardium. The pericardium with its contents is placed between the two layers of 
mediastinal pleura in such a way that it projects more toward the left than toward the right 
pleural cavity. It will be remembered that the left pleural cavity (and the left lung) is smaller 
than the right one, and that the mediastinal surface of the left lung is more concave than that 
of the right lung. That portion of the mediastinal pleura which is reflected over the pericardium 
is also known as the pleura pcricardiaca. Together with the pericardium it forms a thin lamella 
which may be lifted up from the heart, and which is not so thick, at least during childhood, but 
that the individual portions of the heart may be seen and felt through it. In making an autopsy 
the pericardial pleura and the pericardium are usually described as "the pericardium." 

The intimate relation of the pericardium and pleura in this situation is of great practical 
importance, since inflammations of the pericardium may easily extend to the pleura and, upon 
the other hand, a pleurisy may be followed by a pericarditis. The pleural cavities and ihe lungs 
are separated from the pericardial cavity and the heart by only a thin septum. It will therefore 
be readily underst(K)d that diseases of the lung (such as tuberculosis) may extend to the pleura 
and to the pericardium. The septum may even be perforated, so that pus from the pleural 
cavity (in pyothorax) or air from an opened pulmonary cavity may enter into the pericardium 
(pyopericardium, pneumopericardium). 

The lower surface of the pericardium is firmly attached to the diaphragm (see page 99). 

In the pericardium, as in the pleura, we differentiate a parietal layer (usually called simply 
"the pericardium") and a visceral layer. Above the base of the heart the parietal layer b re- 
flected upon Ihe great vessels, so that the superior vena cava, as well as a large portion of the 
aorta and of llie pulmonary artery, are situated within the pericardium and are co\'cred by the 
visceral layer. The visceral pericardium is as firmly adherent lo the heart as is the visceral 
pleura to the lung. The visceral pericardium in this situation is also known as the epipericardium. 

Within the pericardium, the ascending aorta and the pulmonary artery are firmly united 
f connective tissue and surrounded by a common sheath of visceral pericardium. The index- 
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finger may consequenlly be passed behind both of these structures into the sinus transversus 
pericardii, which is bounded anteriorly by the posterior surface of the pulmonary artery and of 
the aorta, and posteriorly by the anterior wall of the auricles (consisting chieily of the left auricle). 
The aorta and the pulmonary arterj' are the only vessels around which the finger may be passed 
after the pericardial sac has been opened. None of the other vessels possess a complete covering 
of visceral pericardium at their cardiac extremities, but they are all more or less distinctly visible 




in the pericardium. From in front, the superior vena cava may be seen high up and to the right 
alongside of the aorta; the inferior vena cava is visible when the heart is pushed upward and to 
the left; the left pulmonary veins are exposed by holding the heart upward and to the right by 
means of its apex; the right pulmonary veins are, scarcely to be seen because they arc covered 
by the right auricle. By moving the heart about in this manner it will be seen that it is suspended 
in the pericardial cavity by the great vessels. The removal of the heart may consequently be 
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accomplished by simply dividing all of the large vessels. When this is done, the posterior wall 
of ihe pericardium with the lumina of the blood-vessels is distinctly visible (Fig. 51}. The 
posterior pericardial wall possesses no reflection of mediastinal pleura, but is directly in contact 
with the loose connective tissue of that portion of the mediastinal space which is situated behind 
the heart (see Fig. 50}. In this location the structure nearest to the heart is the esophagus, which 
often forms a slight prominence in the pericardial sac, and which may always be palpated through 
the pericardium in the dead subject and easily exposed {Fig. 51). 




Fio. 51. — The anterior thoracic wall with the pericardiuTn and Ihr diaphragm sren from within. The dashed 
and dotted lines represent the anterior pleural timitsi between them, at the level of the fifth Eeft costal carlilage, is ihe 
site for aspiration of the pericardial ca\ity. (Formalin preparation.) 

It is at this point that Ihe deposition of a considerable quantity of pericardial exudate may 
press upon the esophagus and produce dysphagia. By irritation of the vagus nerve (Fig. 51) 
pericarditis in this situation may also cause vomiting, hiccough, and paralysis of the vocal cords. 
This practical and important relation will be referred to again when we discuss the esopbl^us 

in detail. 
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Not less important is the fact that a comparatively small area of the pericardium is in im- 
mediate contact anterioriy with the inner surface of the thoracic wall. This place is situated 
where the two anterior pleural limits diverge close to the left sternal border from the fifth to the 
seventh costal cartilage. In withdrawing fluid from the pericardial cavity it is be,st to make 
the puncture in the fifth intercostal space close to the sternal margin. If the puncture is made 
further to the left, there is danger of injuring ihe left pleural sac. 

A knowledge of the relation of the pericardium to the thoracic wall is also necessary when 
it is desired to open retrosternal abscesses or to remove tumors from behind the stemimi by a 
partial resection of this bone, since the pleural and pericardial cavities should not be clumsily 
nor unnecessarily opened. 




Since the mediastinum is not a rigid partition between the two pleural cavities, but rather 
a movable and clastic septum, as is necessary for costal breathing, it is clear that when a pleural 
cavity is distended by abnormal contents (pyothorax, pneumothora-\) or when one lung requires 
more space than normally belongs to it, the mediastinum together with the heart will be pushed 
toward the opposite side. This may be recognized by the physician by the displacement of the 
cardiac dulness. A left-sided pleural exudate, for example, may push the right border of the 
normal cardiac dulness far beyond the right margin of the sternum. If ihc lung becomes con- 
tracted, as in cirrhosis, and adherent to the mediastinal pleura, the mediastinum will be drawn 
toward the same side, and the opposite lung, when healthy, may undergo a compensatory enlarge- 
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ment. Id this manner the cardiac duhiess may be displaced lo the left beyond the mammaiy 
line, by a contraction of the left lung and of its pleural cavity. 

The Thymus Gland. — Immediately behind the sternum, enclosed between the two layers 
of the mediastinal pleura and extending upward toward the neck, arc found the remains of the 
thymus gland, which usually have undergone fatty degeneration, but which still retain their 
original bilobed structure. During childhood the grayish-red gland may be seen glistening 
beneath the pleura. If the layers of the mediastinal pleura are dissected back, we penetrate 
further into the mediastinal space and readily expose ihe superior vena cava with the superim- 
posed right phrenic nerve (see Plate lo). The superior vena cava produces a deep groove upon 
the median surface of the right pulmonan' apex (see Fig. 47). Il arises at the level of the sternal 
insertion of the first rib upon the right by the junction of the longer left with the shorter right 
innominate vein, and is easily injured by a penetrating wound close to the right sternal margin. 
Each innominate vein is formed behind the corresponding fitemo-cla\-icular articulation by the 
union of the internal jugular with the subclavian vein. The left innominate vein docs not pro- 
ject above the superior margin of the sternum (sec page 68) ; it receives the middle thyroid wins. 
The vena azygos major (see page 1 16, Figs. 49 and 51, and Plates 7 and 8) passes from the ver- 
tebral column over the right bronchus to empty into the superior vena cava posteriorly just 
before this vessel enters the pericardium. 

The Ascending Aorta. — The ascending aorta is situated within the pericardium to the left 
of the superior vena cava; still further to the left is the pulmonary arter}*. To avoid confusing 
the aorta with the pulmonary arterj', a common mistake of the tyro, it should be clearly noted 
that the commencement of the aorta crosses behind the pulmonary artery, so that the aorta, 
although arising from the left ventricle, is situated to the right of the pulmonary aner>- and is the 
middle vessel of the three great trunks at the base of the heart. Aneurysms of the ascending 
aorta frequently rupture into the pericardial cavity, producing a fatal hemorrhage. This vessel 
is about six centimeters in length; it runs backward and downward toward the left and then 
forward, upward, and to the right [by English authors the ascending aorta is described as running 
forward, upward, and to the right — Ed.], so that it gradually approaches the inner surface of 
the thoracic wall. The origin of the aorta is at the level of the upper border of the slcmal attach- 
ment of the third left costal cartilage, six centimeters behind the sternum; at the level of the 
first intercostal space it is, however, only two centimeters behind Ihe sternum [i. e., behind the 
right margin of the sternum — Ed.]. The right convex border of the aona extends to the right 
sternal margin. It is in this situation that aneurysms of the ascending aorta are particulariy 
prone 10 press forward the anterior thoracic wall and rupture externally; they may also occaaon- 
ally perforate into the right pleural cavity. Such an aneurysm may press upon the superior j 
vena cava on the right and cause symptoms of venous stasis in the region drained by this great ] 
trunk; it may press upon the pulmonary artery on the left and lead to a h\'pertrophy of the right < 
ventricle {Plate 9). Rupture into both of these vessels has also been obsened. The most im- 
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portant branches of the ascending aorta are the coronary arleries, which arise from the right and 
left aortic sinuses (sinuses of Valsalva). The right coronary arter>' runs backward in the right 
coronary groove (between the auricle and ventricle), and then downward in the posterior inter- 
ventricular groove to the cardiac apex. The left coronary artery immediately divides inlo an 
anterior branch, which passes downward in the anterior interventricular groove, and a transverse 
branch which runs in the left coronary groove. 

The Arch of the Aorta.— The arch of the aona commences at the origin of the innominate 
artery and extends to the left side of the body of the third or fourth dorsal vertebra, where it be- 
comes the descending aorta. It runs over the root of the left lung in an approximately sagittal 
direction (Fig. 53) and, in contrast to the ascending aorta, continually becomes more distant 
from the anterior thoracic wall. The left innominate vein lies in front of the upper convex mar- 
gip of the aortic arch and passes obliquely downward and to the right in front of the origins of 
the three main branches of the aorta, — the innominate, the left common carotid, and the left 
subclavian arteries. The aortic arch does not extend upward beyond the sternal attachment 
of the first rib; its highest point is situated at about the level of the center of the manubrium. 
From the course of the aortic arch it follows that the innominate artery is nearest to the anterior 
thoracic wall, the left common carotid is further removed, and the left subclavian is the most 
distant of the three vessels. The left subclavian artery projects into the upper portion of the 
dome of the pleura and produces the subclavian groove upon the apex of the left lung (see page 
102 and Fig. 48). The left inferior laryngeal nerve, a branch of the left pneumogastric, passes 
backward and upward around the aortic arch (see page 68 and Plate 10). It is the motor nerve 
of the larynx, and is often compressed by aortic aneurysms, producing one of the first symptoms 
of this affection — a paralysis of the left vocal cord. Aneurysms of the aortic arch may produce: 
venous stasis of the head, of the neck, and of the left upper extremity by pressing upon the left 
innominate vein or its tributaries (Plate g); deficient ventilation of the lungs (dyspnea) by pres- 
sure upon the trachea, or only of the left lung by pressure upon the left bronchus and the left 
pulmonary artery; paralysis of the left vocal cord by pressure upon the left inferior laryngeal 
nerve, the motor nerve of the muscles of the interior of the larynx; and dysphagia, from pressure 
upon the left pneumogastric nerve and upon the esophagus. Such aneurysms may rupture (Plate 
7) into the trachea and left bronchus (hemoptysis) or, if the aneurysm is situated posteriorly, 
into the esophagus (hematemesis). The comprehension of all the preceding possibilities will 
be facihtated by a careful study of Plate 10. 

The Thoracic Descending Aorta. — The thoracic descending aorta extends from the left 
side of the body of the third or fourth dorsal vertebra to the aortic opening in the diaphragm, in 
which situation it has usually reached the median line. After the removal or displacement 
of the left lung the aorta may consequently be seen through the mediastinal pleura at the left 
side of the vertebral column (Plates 8, a, and 17). The esophagus is at first upon the right side 
and then in front of the vessel (Fig. 54) with which it is united by loose connective tissue. The 
intercostal arteries arise from the posterior surface of the aorta (see page 96); there are nine 
kpairs for the lower nine intercostal spaces and one pair for the lower border of the twelfth rib. 
addition to these vessels, there are many small visceral branches which are not particularly 
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important from an operative standpoint ; these are the bronchial, the esophageal, the pericardiac,^ 
the mediastinal, and the diaphragmatic. 

Large am-urysms of the descending aorta occasionaUy erode the vertebras and adjaceait I 
ribs and appear in the back alongside of the vertebral column, where they may simulate ab; 
In such cases disagreeable symptoms are produced by pressure upon the intercostal nerves and 'I 
upon the spinal cord. 

The Pulmonary Artery. — The pulmonary artery is united with the ascending aorta t^ I 
connective tissue (see page ic8) and is situated almost entirely within the pericardium, Thel 
ascending aorta is upon the right side of the vessel- The pulmonary aner\- extends from the J 
sternal insertion of the third left costal cartilage to that of the second, and is consequently moatl 
easily reached through the second left intercostal space. The vessel, at its origin, is only two4 
centimeters distant from the anterior thoracic wall; it runs backward, upward, and somewhat4 
toward the left and, after a course of about five centimeters, dirides outside of the pericardium 4 
into a right and a left branch. From the bifurcation, or from the commencement of the left ' 
branch, the ligamerUum arleriosum passes to the concavity of the aortic arch. This structure 
is the remains of the fetal ductus Botalli, which may remain patulous in rare cases. The right 
branch of the pulmonary- aner>- runs transversely behind the ascending aorta and the superior 
vena cava to the hilus of ihe right lung; ihe left branch is shoner and passes in from of the c 
scending aorta to the left limg. 

The pulmonary veins (double on both sides) are designated as superior and inferior, 
superior vein lying also more anteriorly and the inferior vein more posteriorly. The right superior 
pulmonary vein is situated behind the termination of the superior ven;i cara in the right auricle; 
behind this vein are the right pulmonary aner\' and the right bronchus. The right infericV 
pulmonary vein hes between the right bronchus and the termination of the inferior \-ena cava. 
in the right auricle. The superior left pulmonan- \ein is found in from of the left brondius 
and the inferior left pulmonary vein is below the left bronchus. 

The Trachea.— The ponion of ihc trachea siiualed within the mediastinum — i. e., the thor- 
acic portion, in coniradislinctinn lo the cervical portion (see page 51) — corresponds to that [ 
of the trachea which extends from the lower border of the last cer\ical vertebra to the fourth 
dorsal vertebra. In the laller situation the trachea divides into the righl and left bronchus. Thft 
point of bifurcation, when projected upon the posterior thoracic wall, is situated in the line 
connecting the inner extremities of the scapular spines (interscapular line); this point con 
sponds lo the level of the spinous proces.ses of the ihird dorsal vertebra, in which situation i 
auscull respiratory murmurs originating within the trachea. Corresponding with the greatec 
volume of the right lung, the right bronchus is larger than the left and runs more in the directia 
of the trachea; it is consequently more vertical than the left bronchus. For these reasons foreign 
bodies in the trachea pass more readily into the righl than into the left bronchus. The a 
arch runs backward over the left bronchus {Plate ;); the vena ajiygos major passes from behind 
forward over the righl bronchus to empty into the su|>crior vena ciiva (Plates ; and 8, b). T 
lower end of the trachea is behind the aortic anh. iilwve the arch, the trachea is found in t 
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angle between the innominate and left carotid arteries. The esophagus runs behind the trachea 
and is displaced somewhat to the left (Fig. 54). 

The angle of the IracheaJ bifurcation b filled by a varying number (twenty to thirty) of 
lympltaUc glatids which follow the bronchi as far as the hilus of the lung and are usually markedly 
pigmented. They frequently become diseased (particularly in tuberculosis}, producing swellings, 
unusually firm adhesions, and perforation with the escape of pus into the trachea and the bronchi 
(Fig, 54). Some of these same lymphatic glands are in relation anteriorly with the posterior 
portion of the pericardium which is not covered by the mediastinal pleura, and their diseases 
may consequently e-ttend to the pericardium. These lymphatic glands are also of practical 
importance on account of their relation to the esophagus (see below, Plate 8, and Fig. 54). 

The trachea is more or less movable in the loose connective tissue of the mediastinum, 
although its walls are rather rigid from the presence of the tracheal rings. It may be pushed 
to one side by mediastinal tumors, or even absolutely occluded, particularly when the tumor 
compresses the trachea against the vertebral column. 

The Esophagus [lies partly in the neck, partly in the thorax; in the neck it begins at the 
level of the cricoid cartilage in front of the sixth cervical vertebra. — Ed.]. — Upon entering the 
thorax the esophagus is behind and somewhat to the left of the trachea (Plates to and 11, and 
Fig. 54) and is attached to the vertebral column by loose connective tissue. The esophagus 
crosses the tracheal bifurcation behind the origin of the left bronchus, in which position it is 
situated to the right side of the aorta where the aortic arch ends and the thoracic aorta com- 
mences. It descends along the right side of the aorta, covered by the right mediastinal pleura, 
passes in front of the aorta, and, after going through the esophageal opening {in front and some- 
what to the left of the aortic opening), ends in the cardiac extremity of the stomach three centi- 
meters below the diaphragm (see Fig. 54). The esophagus may consequently be exposed 
within the mediastinum from ihe right pleural cavity above and from the left pleural cavity below; 
in the latter situation it is in front of the aorta. This is also the portion of the esophagus which 
is covered anteriorly by the pericardium (Fig. 51). 

The esophagus possesses three narrow portions: (i) At the cricoid cartilage, in the neck, 
where the contraction of the inferior constrictor of the phar>'nx may offer a definite resistance 
to the passage of a sound; (2) at the level of the tracheal bifurcation; (3) at the esophageal open- 
ing in the diaphragm. The first narrowing is about 15 centimeters from the incisor leeth; at 
the second narrow portion, which is about 25 centimeters from the incisor teeth, the esophagus 
is in relation anteriorly with numerous lymphatic glands (bronchial glands, sec Fig. 54). The 
distance between the third narrowing and the incisor teeth is about 40 centimeters, and it is 
most frequently the seat of stricture (in carcinoma of the cardia). In addition to these con- 
strictions, there are others which have recently claimed the attention of anatomists, but it remains 
to be seen whether they are of any practical importance. [The average length of the esophagus 
in the adult is 10 inches (25 centimeters); the distance from the incisor teeth to its commence- 
ment is 6 inches; to the point or level where it is crossed by the left bronchus, 9 inches; to the 
esophageal opening of the diaphragm, 14 to 15 inches; to the cardiac orifice of the stomach, 16 
inches.- — Stiles, in Cunningham's "Anatomy."] 

Foreign bodies which have entered ihe esophagus or pharyngeal ulcerations (carcinoma) 
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may perforate: into the trachea or into the left bronchus, into the aortic arch or into the descend- 
ing aorla, into either of the pleura] cavities, or into the pericardium. In this manner air may 
enter the pleural cavity from the mouth (pneumothorax) and also the pericardium (pneumo- 
pericardium) as a result of the perforation of a cancer of the esophagus. Stenosis of the esoph- 
agus may be produced by the pressure of an aortic aneurysm, by enlargements of the bronchial 
lymphatic glands at the tracheal bifurcation, by carcinoma of the lung or of the pleura, and by 
tumors in the posterior portion of the mediastinum. Cicatricial contraction of the bronchial 
lymphatic glands may lead to the formation of the so-called traction diverticula, which are most 
commonly found in the anterior wall of the esophagus. The mucous and muscular coats of the 
esophagus arc united by a very loose submucous connective tissue; suppuration may extend 
widely between these layers, and foreign bodies or sounds may perforate the mucosa and make 
false passages. 

[The veins, especially at the lower end, may be enormou.sly dilated and varicose in case of 
obstruction to the portal circulation, owing to nature's attempt to create a collateral circulation 
between the veins of the stomach and those of the esophagus (emptying into azygos and peri- 
cardiac veins), giving rise, if a rupture occurs, to severe hemorrhage (hematemesis). — Eisen- 
dralh.] 

In the lower portion of the mediastinal space the esophagus is accompanied by the two 
pneumo gastric nerves, which pursue a different course upon the right and the left sides (Plate 
lo). The right pneumogastric nerve enters the mediastinum in front of the right subclavian 
artery. After giving off the right inferior or recurrent larj'ngeal nerve, it passes to the right 
side of the innominate artery; it then runs alongside of the trachea and behind the right bronchus 
to the esophagus, which it accompanies through the esophageal opening. The left pneumogastric 
nerve reaches the left side of the aortic arch between the left common carotid and the left sub- 
clavian arteries, gives off the left inferior larjTigcal nerve (passing backward and upward around 
the aortic arch), and runs behind the left pulmonary artery and left bronchus to the esophagus. 
(The visceral branches of the pneumogastric and its communications with the sympathetic 
plexuses should be reviewed in a systematic anatomy.) 

The pntumogaslric nerves descend behind the roots of the lungs, and when the pleura is 
intact ihcy may both be seen above these structures. The phrenic nerves run downward to the 
diaphragm beneath the mediastinal pleura and between it and the pericardium; they are accom- 
panied by the comes nervi phrenici (branches of the internal mammar>' artcr)-). The phrenic 
nerves arise from the cervical plexus and pass through the superior aperture of the thorax between 
the subclavian artery and vein (see page 71). 

The remaining contents of the mediastinum are the paired vessels in front of the vertebral 
column, the vena azygos major and vena azygos minor (hemiazygos), and the thoracic duct. 

The Vena Azygos Major. ~-\x\ the abdominal cavity beside the lumbar vertebra, the vena 
azygos major is connected with the lumbar veins, and through these with the inferior vena cava 
(see page 122). The vessel enters the thorax through the right crus of ihe diaphragm, ascends 
along the right side of the vertebral column (Plates 8 b and 14), receives the intercostal veins, 
passes over the right brondius at the third dorsal vertebra, and empties into the posterior portion 
of the superior vena cava (Fig. 51 ), By its communication with the inferior vena cava it rendeza 
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ble a collateral circulation in the posterior thoracic wall when this vessel is occluded, so that 
the blood from the lower half of the body may reach the heart through the superior vena cava. 

The Vena Azygos Minor (Hemiazygos). — This vein is subject to considerable variation 
(Plates 8, a, and 14). Situated at the left side of the vertebral column, it receives blood from 
the left intercostal veins and runs across the ninth dorsal vertebra to empty into the right azygos 
vein. When there is a second communication with the right azygos vein, at a higher level, we 
speak of a vena hemiazygos superior and of a vena hemiazygos inferior. This vein is frequently 
connected with the superior vena cava by a vessel which passes transversely across the aortic 
arch and is known as the superior intercostal vein (Plate 8, a, where this vein is very large, and 
Plate 10). 

The Thoracic Duel. — The thoracic duct arises from the receptaculum chyli at the first or 
second lumbar vertebra and is subject to many variations, in its method of division and plexus 
formation (Plate 14), It is the main trunk of the lymphatic system and accompanies the aorta 
through the aortic opening in the diaphragm. The duct runs in the areolar tissue between the 
aorta and vena azygos major and then ascends behind the esophagus. Above the third dorsal 
vertebra it gradually approaches the left side, is covered by the aortic arch, and at the level of the 
seventh cervical vertebra passes anteriorly between the left common carotid and subclavian 
arteries to empty into the left innominate vein, [According to some authors, the highest part 
of the duct reaches to the level of the transverse process of the extra -cervical vertebra. According 
to Stiles, this is one inch vertically above the inner end of the clavicle. Its relation to the inner 
border of the scalenus anticus should be kept in mind in all operations in this Nicinity, — Ed.] 

The thoracic portion of the sympathelic nerve may be seen through the costal pleura to the 
outer side of the corresponding azygos vein (Plate 8). It passes into the thorax, forming the 
inferior cer\'ical ganglion in front of the head of the first rib; the first thoracic ganglion is situated 
anteriorly to the head of the second rib, and the remaining ten ganglia are in front of the heads 
of the lower ribs. It runs in front of the intercostal nerves, with which it is connected by visceral 
and communicating branches, and also in front of the intercostal arteries. The sympathetic 
nerve, in addition to the branches to the cardiac plexus and to the lung, gives off the greater 
and lesser splanchnic nerves, which run inward and downward, pass through the diaphragm, 
and end in the celiac plexus. These nerves arise by roots from the sixth or seventh to the eleventh 
thoracic ganglia and, in consequence of their white medullated fibers, may usually be seen through 
the pleura as they lie in front of the vertebral column. 



REVIEW QUESTIONS. 

Why are penetrating wounds entering the intercostal spaces from behind more commonly associated 
with injuries to the ribs than corresponding wounds through the anterior thoracic wall 'f 

What large artery may be influenced in its course by the presence of a cervical rib? What may 
result from this anomalous relation? 

What is the practical resuh of the preponderance of spongy tissue in the sternum ? 

Into which three large cavities (and in which situations) may a hemorrhage take place after an 
injury of the internal mammary artery? 

What compression symptoms may follow a posterior dislocation of the sternal end of the clavicle? 
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In carcinoma of the mammary gland, how would you explain the involvement of the lymphatic 
glands, not only of the same but also of the opposite side? 

How would you explain pain in the upper arm in a case of mammary carcinoma P 

What practical results may be deduced from (he position of the intercostal arteries? 

Why are diaphragmatic hernias more common upon ihe left side? Where is the seal of predilec- 
tion for such a hernia ? 

Which large vessel may be injuriously affected, at its passage tlirough the diaphragm, bv a large 
pleuritic exudate ? 

How do you explain the rarity of injuries of the pleura without concomitant injuries of the lung? 

Along what path may inflammations in the neighborhood of the cervical viscera easily extend 
into the mediastinum ? 

Why are injuries of the ventricles of the heart more common than injuries of the auricles? 

What are the practical results of the relation of the esophagus lo the pericardium? 

Where is the most favorable location for tapping the pericardLiI sac? 

What is ihe anatomic explanation of the influence of dLsease of the lungs and of the pleural cav- 
ities upon the extent of the cardiac dulness and upon the position of the heart? 

Into which cavity will a ruptured aneurysm of the ascending aorta usually empty? 

What vessel to the right and what one lo the left will be compressed by such an aneurysm ? 

What structures may be affected by aneurysms of the aortic arch ? 

What is the explanation of the occurrence of a paralysis of the left vocal cord in aneurysm of the 
aortic arch ? 

Why do foreign bodies, which have gained access to the larj'nx, pass more readily into the right 
than into the left bronchus? 

Where are the three narrow portions of the esophagus and how far are they from the incisor teeth ? 

What is Ihe most probable cause of a fatal hemorrhage after swallowing a pointed instrument or 
in a case of esophageal carcinoma? 

In what manner may an affection of the esophagus lead to pneumothorax or pneumopericardium? 

What practical facU; must be remembered in reference lo the very loose Character of the submucous 
tissue of the esophagus? 

What vein may, under certain circumstances, transmit the blood from the lower half of the body 
to the heart when the circulation is disturbed in the trunk of the inferior vena cava? What path does 
the blood take in such a case ? 



THE ABDOMEN. 
THE AEDOHINAL \7ALL. 
The superior external boundary of the abdomen, the dividing-line between the abdomen 
and the thorax, is formed by the inferior aperture of the thorax (see page 92), which may be both 
seen and palpated. The inferior external boundary, the dividing-line between Ihe abdomen 
and the pelvic and femoral regions, is furnished by the iliac crests, the groins (corresf)onding 
with Poupart's ligament), and the symphysis pubis. The inlcmal boundaries, or the lines of 
separation between the abdominal cavity and the thoracic and pelvic cavities, do not correspond 
with the external ones. The dome of the diaphragm extends far above the inferior aperture of 
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the thorax and the upper limit of the abdominal cavity; the diaphragm consequently corre- 
sponds with the lower limit of the thoracic cavity. The abdominal cavity also extends down- 
ward below the external boundary, formed by the iiiac crests, and, although there is really no 
sharp demarcation between the abdomen and pelvis, we designate the linca tcrminalis (pelvic 
brim), the dividing-line between the true and false pelvis, as the inferior boundary of the abdom- 
inal cavity. 

Inspection and Palpation. — Inspection and palpation reveal a number of superficial 
landmarks. The anterior median furrow of the thorax, passing into the scrobiculus cordis 
(see page 91), is conlinued downward in the direction of the linea alba, and in spare muscular 
individuals may be traced lo the nave! or even lo the mons Veneris over the symphysis. To either 
side of this median furrow may be observed the prominences caused by the recti muscles, the 
external margins of which may be located by the presence of more or less distinct shallow grooves. 
[The linea semilunarcs are represented by slightly curved lines from the tip of the ninth costal carti- 
lages to the pubic spines. — Ed.] The furrows running transversely across the prominences of 
the recti muscles correspond to their tendinous intersections; the portions of muscle situated be- 
tween these tendinous intersections arc occasionally so prominent that ihey may simulate tumors 
(lipomata). [Occasionally, particularly when there is tenderness beneath, they simulate intra- 
abdominal tumors. — Ed.] None of ihcse landmarks arc visible in the female, on account of the 
abundance of subcutaneous fat; during pregnancy the anterior median line of the abdomen is ren- 
dered visible by the formation of pigment in the skin over the linea alba. With the subject in 
the dorsal position, the vertebral column and the pulsations of the abdominal aorta may be pal- 
pated if the abdominal walls are relaxed and not too thick. 

Upon the dorsal surface the posterior median furrow is conlinued downward over the spin- 
ous processes lo the sacrum and terminates in the shallow fossa which is designated as the sacral 
triangle. The posterior surface of the sacrum may be felt in this region and, lower down, the 
slightly movable coccyx. The palpating finger may be passed along the iliac crest to the anterior 
superior spine of the ilium, and from here along the groin, upon Poupart's ligament, to the hori- 
zontal ramus of ihe pubis and the pubic symphysis. [The posterior superior spinous processes 
of the ihum are palpable, usually indicated by a depression, and are on the level of the spinous 
process of the second sacral vertebra. — En.] 

The following lines are employed lo divide the external surface of the abdomen into regions: 
A horizontal line is drawn about the chest at the level of the root of the xiphoid process and serves 
as a dividing-line between the chest and abdomen. .\ second line is drawn anteriorly connecting 
the two lowest points of the costal margin and running posteriorly along the lower border of the 
ribs to the twelfth dorsal vertebra. The epigastric region is situated between these two Unes. 
The central portion of the epigastric region, bounded laterally by the costal margins, is known 
as the epigastrium: the remainder of this region forms the two hypochondriac regions, which 
contain those abdominal organs which are situated beneath the costal margins. Below the epi- 
gastric region is the mesogastric region, which extends downward, anteriorly to a line connecting 
the two anterior superior spines, laterally and posteriorly to the iUac crests. The space 
bounded by the line connecting the anterior superior spines of the ilium, by the groins, and by 
the symphysis is known as the hypogastric region. Lines drawn downward from the lowest 
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potnU of the costal niarfpns to the pubic spines subdivide the mesogastric region into a temtral 
umbUieal region and two laiertU abdomifuti regums; they also subdivide the brpogastric region 
into a central pubic region and two lateral or inguinal regions. The lumbar regions are in the 
posterior ponton of the mesogastric region and extend from the spina! column to a line which 
rcjjresents the shorte&t distance between the costa! margin and the crest of the ilium. [This 
inanncr of delimiting the abdominal regions diSeis from that ad<^)etd by English writers and 
c^'cn from other German authors- — Ed.] 

The ikin of Ike abdomen is comparatively tbm and movable, except at Ibe navel; it is also 
very elaalic, as is shown by the distention produced by tumors, ascites, or pregnancy. The so- 
called stria gravidarum are not an absolute indication of a preceding pregnancy, since they may 
be pro<lucc<l by any distention of the abdominal integument. The fat in the subcutaneous con- 
nective tissue is often so pronounced that it interferes with the palpation of the internal organs 
and is a disturbing factor in the performance of laparotomy. 

MuiCles.— In contrast to the thoracic wall, the greater portion of the abdominal wall is 
composed of muscular tt.-»uc; the palpation of the abdomen is consequently of more importance 
than the palpation of the thorax. The abdominal muscles extend between the inferior apenure 
of ihc thorax, ihc transverse processes of the lumbar vertebras, the iliac crest, the sjinphysis, 
and Poupart's ligament. The rectus abdominis muscle arises from the outer surfaces of the fifth 
to the seventh costal cartilages and from the xiphoid process, and is inserted into and alongside 
of the anterior surface of the symphysis. It is surrounded by a fibrous sheath which is complete 
anteriorly, but on the posterior surface of the muscle it extends only two fingerbreadths below 
the navel (linea semicircularis Douglasi), so that the only structures beneath the muscle in this 
situation are the thin transversalis fascia and the peritoneum. The aponeuroses of the three 
flat abdominal muscles arc united in the median line to form the linra alba, which contains few 
blood-vessebt and is ronsecjuently frequently chosen as the site of the incision for operative pro- 
cedures upon the abdomen. Above the umbilicus, it is broader and thinner; while below, it 
is narrower and thicker. (Below the navel, owing to the fact that the recti are more closely 
approximated, — in the lower fourth the aponeuroses all pass in front of the recti, — the linea 
alba is often scarcely apparent. — Ed.] The greater breadth abo\e the navel is responsible for the 
fart thai hernias of the linea alba are more frequent above than below this location. These 
hernias pass through the slit-Hke orifices which transmit the vessels from the underlying struc- 
tures to the skin. The external oblique muscle of the abdomen is situated beneath the super- 
ficial fascia; it arises from the outer surfaces of the seven or eight lower ribs and is inserted into 
the linea alba, the outer lip of the iliac crest, — anterior one-half, — and Poupart's ligament. Under- 
lying this muscle is the internal oblique, which arises from the lumbar fascia, from the middle 
lip of the iliac crest [anterior two-thirds. — Ed.], and from Poupart's ligament, and is inserted into 
ihf ends of the tenth to the twelfth ribs and into the linea alba. [By means of its aponeurosis 
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it is also inserted into tlie cartilages of the eighth, ninth, and tenth ribs. — Ed.]. The most internal 
muscle is the transversalis, which taiies origin from the inner surfaces of the six lower costal 
cartilages, from the deep layer of the lumbar fascia, from the inner Up of the iliac crest, and from 
Poupart's ligament, and inserts inio the linca alba. The aponeurosis of the external obUque 
passes only into the anterior layer of the sheath of the rectus; that of the internal oblique runs 
in both layers of the sheath, and the aponeurosis of the transversalis muscle is found in the pos- 
terior portion of the sheath above the semilunar line of Douglas and in the anterior portion below 
it. Posteriorly alongside of the vertebral column in the lumbar region is the quadralus lumborum 
mitsclf, which extends between the transverse processes of the lumbar vertebras, the last rib, and 
the posterior portion of the iliac crest. This muscle holds a most important relation to the kidney 
(see page 139). The jascia 0} Rftztus varies considerably in different individuals; it seems to 
form a feeble continuation of the posterior layer of the sheath of the rectus. Behind this fascia, 
between the transversalis muscle and the peritoneum, is the transversalis fascia, which passes 
upward to the inferior surface of the diaphragm. It is thin above the umbilicus and in the umbil- 
ical region, but becomes thicker in the inguinal region and is atlached to the internal hp of the 
iliac crest and to Poupart's ligament. Just above the umbilicus, the transversalis fascia is known 
as the umbilical fascia but this latter structure is subject to great variation and has received 
more attention than it deserves from a practical standpoint. 

The arteries of the abdominal wall are to be differentiated as the superficial and the deep. 

The superficial vessels arise from the femoral artery. They are the superficial epigastric 
and the superficial circumflex iliac (Fig. 77). The superficial epigastric arter)- is not a partic- 
ularly large vessel; it perforates the fascia lata below Poupart's ligament and passes upward 
over this ligament toward the navel, ahhough it does not run as far as the latter structure. The 
superficial circumflex iliac also perforates the fascia lata and runs parallel to Poupart's ligament 
to the skin in the region of the anterior superior spine of the ilium. Both arteries are of practical 
importance, since they su[)ply the so-called inguinal glands. 

The deep arteries are much larger. They are: 

1. The seven lowermost intercostal arteries which run beyond the costal margin and end in 
the abdominal muscles. 

a. The inferior or deep epigastric artery (Figs. 56 and 71), practically the most important 
vessel in the anterior abdominal wall, arises from the external iliac just before it passes beneath 
Poupart's ligament, II runs upward in a curved direction, the concavity being directed outward, 
passing to the inner side of the inlema! abdominal ring; the vessel is situated just beneath the 
peritoneum forming the plica epigastrica (see page 123 and Figs. 56 and 58). At the fold of 
Douglas it enters the sheath of the rectus and anastomoses freely above the umbilicus with the 
superior epigastric artery (see page 94), If the circulation in the descending aorta is obstructed, 
these anastomoses may become dilated and form a collateral path, through which the blood from 
the subclavian artery may pass along the inner surface of the thoracic and abdominal walb lo 
reach the lower extremity. The course of the inferior epigastric artery corresponds to a line 
drawn from the junction of the inner and middle thirds of Poupart's ligament lo a proint one inch 
to the outer side of the navel. To avoid the artery in tapping for ascites or in other operative 
procedures the puncture should be made either to the outer side of the vessel at Monro's point 
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PLATE 13. 

The position of the thoracic and abdominal viscera of a boy, seen from the left and from the right. From the mode, 
of Plate II. 

Fig. 55. — A diagrammatic representation of the communications between the superior and inferior venae cave and 
the portal vein. 

in the middle of the so-called Richter-Monro line, drawn from the anterior superior spine of the 
ilium to the navel, or to the inner side of the vessel (Naunyn) through the rectus abdominis muscle, 
three centimeters from the linea alba midway between the navel and the symphysis. 

3. The deep circumflex iliac artery, the remaining branch of the external iliac, passes outward 
along the iliac crest and then upward to supply the abdominal muscles; upon the iliacus muscle 
it anastomoses with the iliac branch of the iliolumbar artery (from the internal iliac). 

4. The four pairs of lumbar arteries which arise from the abdominal aorta pass in front ot 
the bodies of the first to the fourth lumbar vertebras beneath the tendinous arch of origin of the 
psoas muscle, and run partly in front of and partly behind the quadratus lumborum to the mus- 
culature of the lateral abdominal wall. 

The veins of the abdominal wall may also be divided into a superficial and a deep set 

(Fig- 55)- 

The superficial or subcutaneous veins are the superficial epigastric and the superficial cir- 
cumflex iliac; they are considerably larger than the arteries of the same name which they accom- 
pany, and empty into the femoral vein below Poupart's ligament. The superficial epigastric 
vein anastomoses above with the long thoracic through the thoracico-cpigastric vein, and thus 
aids in the formation of a subcutaneous venous connection in the thoracic and abdominal walk 
between the axillary and the femoral veins. 

The deep veins are the vetuB comites of the inferior epigastric artery (which anastomose 
above with the superior epigastric branch of the internal mammary vein), the venae comites of 
the superficial circumflex iliac artery, and the single lumbar veins (which run above their accom- 
panying lumbar artery). The vertical anastomoses of the lumbar veins behind the psoas muscle 
form the ascending lumbar veins upon each side which give origin to the vena azygos major and 
minor. In this manner a venous communication is formed between the superior and inferior 
vena cava in the posterior portion of the body; the importance of this venous connection has 
been previously emphasized (see page 116). A stasis in the inferior vena cava may ako make 
itself visible through the anterior abdominal wall, since the blood from the inferior vena cava 
tries to reach the superior vena cava through the dilated superficial epigastric veins. 

The superficial veins of the abdominal wall form a subcutaneous venous plexus which com- 
municates with the area drained by the deep epigastric veins by means of numerous anastomoses 
passing through the abdominal wall (Fig. 55). These anastomoses are also directly con- 
nected with the portal vein, on the inferior surface of the liver, by four or five small 
parumbilical veins (accessory portal branches) which pass along the round ligament of 
the liver. The portal vein enters the liver at the porta hepcUis and arises from the 
veins of the stomach, of the intestines, of the spleen, and of the pancreas. Diseases of 
the liver — cirrhosis, for example — easily produce stasis in the venous radicals of the portal 
vein and transudation from the vessek in the organs which have just been mentioned; 
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it is in this manner that ascites is produced. In addition to ascites, there are three other symp- 
toms or signs of obstruction, dependent upon three other sets of veins aiding in the formation of 
the portal circulation, which are readily understood if we are acquainted v,-ith the normal anas- 
tomoses of these veins. 

1. There is a stasis in the venous liemorrhoidal plexus, in the neighborhood of the rectum, 
from which the blood passes through the superior hemorrhoidal vein to the inferior mesenteric 
and thus reaches the portal vein. In this manner hemorrhoids are produced. From this same 
plexus the blood flows through the middle and inferior hemorrhoidal veins into the internal 
pudic \'ein and finally reaches the inferior vena cava. 

2. There is passive congestion of the lesser curvature of the stomach and of the lower end 
of the esophagus due to stasis in the coronary vein of ihe stomach. This may lead to dilatation 
of the veins (esophageal varices) and even to rupture of these vessels with a consequent hema- 
temesis; it is possible, however, for the blood in the esophageal veins to flow into the vena azygos 
major. 

3. As a result of passive congestion and dilatation of the parumbilkal veins, the veins of the 
abdominal wall also become dilated; these veins are partly arranged in a radiating manner about 
the umbilicus, and the so-called caput Medusa; is thus produced. [The Talma- Morrison opera- 
tion for the rchef of cirrhosis, whereby the great omentum is caused to form adhesions and venous 
connections with the abdominal wall, is based on this venous anastomosis. — Ed,] 

The nerves of the abdominal wall arc the terminal portions of the sLt lower intercostal 
nerves, which pass beyond the costal margin and reach the rectus abdominis between the flat 
abdominal muscles. In addition to these there are the ilio-hypogastric and the ilio- inguinal nerves 
from the lumbar plexus. All these nerves supply the muscles of the abdominal wall and give oft 
lateral and anterior cutaneous branches. There are also a number of nerves from the lumbar 
plexus which are situated between the muscles of the posterior abdominal wall (iliopsoas, quad- 
ratus lumborum, trans versa lis) and the peritoneum. They are the external ctUaneous, the genilo- 
crural, and the anterior crural nerves. The external cutaneous nerve runs transversely across the 
iliacus muscle toward the anterior superior spine of the ilium. The genitocrural nerve sub- 
divides into a crural branch, to the skin of the subinguinal region, and a genital branch, passing 
through the inguinal canal to the cremaster muscle. The anterior crural nerve is easily found in 
the iliac fossa between the psoas and iliacus muscles and, with the exception of the sciatic, is the 
longest nerve of the lower extremity (see page 161). [Pleuritic pain, particularly when located 
low and near the diaphragm, is often referred to the abdominal wall along the terminations of the 
lower intercostal nerves, and is sometimes mistaken for abdominal diseasc-^Eo.] 

The topography of the inner surjace of the anterior abdominal wall, under normal tension, 
is of great importance for the proper understanding of inguinal and femoral hernia (Figs, 56 to 
58). The peritoneum is reflected over a number of underlying cords and thus forms folds which 
have received special names. In the middle line the plica umbilicalis media passes upward from 
the bladder to the navel; it is produced by the ligamenlum lunbilicale medium, the urachus of 
fetal life, which is situated beneath the peritoneum. To either side of (he bladder, the obliterated 
remains of the hypogastric arteries, the Ugamenta umbilicalia lateraUa of adult life, form the 
plica umbilicales lalerales. Still more externally are the less pronounced plica epigastrica^ which 
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FlO. 56.— Thf inlcriw half o( (hr anti-rior nbdominal wall as seen from wilhin. The pelvis is shown in frontal 
■ection. 'ITie grealcr iKirliun of Ihc prrilonrum has been Icfl intaci, bm portions of it have been rrmoved upon the 
rlRhl from the internal abdominal ring, u|K>n the tefl from [he epigastric vessels, the lateral umbilical ligament and the 
va» drfercnit, and in the middle line from the median umbilical ligaroenl. 

Fio, S7-— In I he left iliac fossa the layers of the abdominal wall arc shown, ihc dissection exposing the sigmoid colon. 
The rerll muacle* arc divided and the urinary bladder has been made visible above the symphysis tvithout injuring the 
peritoneum. Upon the right side there is an internal inguinal hernia. 

contain the inferior (deep) epigastric artery and veins. The vas deferens may also be seen beneath 
the peritoneum and palpated as a hard cord ; it is situated to the outer side of the epigastric fold. 
In this situation it leaves the inguinal canal to pass into the true pelvis behind the bladder. This 




Fio. 58. — The inferior half of the anleriur ubduminal wall with the hernial regions as seen from within and above. 
At the »ile of the femoral rin^ is the sac of a femorol hemin. The interior inguinal fossa is limited internally by 
a sharply bordered fi>ld (fatx inguinalis), which twiongs to the transversalis abdominis muscle. (Frozen formalin pre- 
paration.) 



orifice of the inguinal canal is known as the internal abdominal ring in contradistinction lo the 
external orifice, which is known as the external abdominal ring. At the internal ring the sper- 
matic vessels (the spermatic artery from the abdominal aorta and the spermatic veins} also dis- 
appear in company with the vas deferens. The peritoneum closes this internal abdominal ring 
and forms the rxttrnal inguinal jossa (fovea inguinalis lateralis), which is situated to the outer 
side of the deep epigastric artery. While this fossa corresponds to the abdominal orifice of the 
inguinal canal, the middle inguinal jossa (fovea inguinalis medialis), situated between ihe plica 
ei»!giiRtrica and the plica umbilicalis lateralis, lies directly beneath the external opening of the 
inguinal canal. Still further to the inner side is the jm-ea supravesiealis, situated between the 
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plica umbilicalis lateralis and the plica umbilicalis media. The three foveas which have just 
been mentioned are above Poupan's ligament and may be seen and felt upon the inner surface 
of the anterior abdominal wall. The jemoral fossa (fovea femoralis) is below Poupan's ligament, 
opposite to the fovea inguinalis medialis. In this situation the peritoneum covers the jemoral 
ring (annulus femoralis), which is also called the internal femoral ring (see page 143 and Figs. 
56, 58, and 76). With the aid of Fig. 56 the reader should firmly fix in his mind that inguinal 
hernias pass out above Poupan's ligament, while the femoral variety makes its exit below this 
structure. The e.Ytemal inguinal fossa gives passage to the external oblique or indirect inguinal 
hernia; the internal inguinal fossa is the site of the internal or direct inguinal hernia. The very 
rare internal oblique inguinal hernia (hernia inguinalis obliqua medialis) passes out through the 
fovea supravesicalis. 

THE PERITONEUM. 

The peritoneum is attached to the inner surface of the abdominal wall by loose connective 
tissue and is consequently more or less movable. It is also very elastic, as may be seen after 
recovery from ascites, pregnancy, or tumors, where the previously distended peritoneum forms 
no persisting folds. The relation of the peritoneum to the viscera is similar to that of the pleura 
to the lungs, so that we differentiate a parietal layer, covering the inner surface of the abdominal 
wall, and a visceral layer, reflected over the abdominal organs. If we imagine that most of the 
viscera grow into the peritoneal cavity from behind, it will be apparent that they are connected 
to the posterior abdominal wall by reflections of the peritoneum. These peritoneal duplicatures 
are known in general as periloncal ligaments; that of the intestine is called the mesentery, while 
that of the colon is the mesocolon. If the ligament is very long, the organ is naturally more mov- 
able (the mesentery of the intestine, for example); while if it is shon and broad, the organ is 
more fixed (the coronary ligament of the hver). The organs are also connected with each other 
by similar peritoneal ligaments or duplicatures (liver and stomach, stomach and colon). If the 
viscera remain against the posterior abdominal wall so that only a small portion of their ventral 
surfaces possesses a peritoneal covering, we say that they are situated outside of the peritoneal 
cavity {the pancreas and the kidneys). This relation and the following ones will be made clearer 
by a study of Fig. 59. 

If we. open the peritoneal cavity by an incision in the linea alba, we find behind the ligamentum 
duodenale* (passing from the inferior surface of ihc liver to the duodenum) a foramen which is 
caUed the foramen epipioicum, or foramen of Winslow. This leads us into a second space, sepa- 
rated from the general peritoneal cavity in its course of development, which is known as the 
bursa omenlalis or lesser peritoneal cavity, and extends downward behind the stomach, originally 
as far as ihe free border of the great omentum. In rare cases viscera (intestines) have been found 
projecting through a dilated foramen of Winslow into the lesser peritoneal cavity (a variety of 
internal hernia), and in such cases symptoms of strangulation may be produced by the constric- 
tion at the foramen of Winslow. The great rarity of this hernia is due to the protected position 
of the foramen and to the overlying liver. 

Under normal conditions the abdominal viscera fill the abdominal cavity in such a r 
* Better known lo American and English readers as the right free edge of the gaslro-hepHtic omcnlur 
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Fio. S9- — Firsl diagram for ihe repfcsentatjon □( thf 
maimog portion of the peritoneal cavity in blui'. 

Fig. iSo. — Second diagr»lli for the representation of the peritoneum. 



The bursa omentalis is outlined in red, the 

Fig. 5g, the bursa omentalis is outlined 



that they are separated tmly by capillary spaces; complementary spaces or sinuses, similar to 
those found in the pleural cavities, do not exist. These capillary spaces between the viscen 
arc filled normally by a sparing amount of peritoneal fluid; a pathologic increase in the amount 
of this fluid is known as abdominal dropsy or ascites. 

In the median line above the navel (Fig. 60) the parietal layer of the peritoneum passes 
from the inner surface of the anterior abdominal wall to ihe under surface of the diaphragm, 
which it covers as far as Ihe openings for ihe esophagus and inferior vena cava. Since nothings 
but the thin lamina of the diaphragm separates the peritoneum from the pleura and pericardium, 
it will be understood that an inflammation originating in the peritoneum may pass through the 
diaphragm and extend to the pleura and pericardium. In the median plane the peritoneimi above, 
the navel, between Ihe inner surface of the anlerior abdominal wall and the inferior surface of 
the liver, forms Ihe jalcijorm or suspensory ligament oj Ihe liver (ligamentum falciforme hepatis), 
in ihe free posterior margin of which is situated the round ligament (hgamentum lercs), originally 
the umbilical vein- From the inferior surface of Ihe diaphragm the peritoneum passes to the 
posterior surface of the hver, which is in relation with the posterior abdominal wall, and thus 
forms the upper layer of the broad coronary ligament of the liver (ligamenlum coronarium hepatis), 
The right and left free margins of this ligament are known as the ligamenta Iriangularia* From 
the upper surface of the liver the visceral peritoneum is reflected about ihe free anterior matgia 
of the viscus to the inferior surface, which it covers as far as the porta hepatis, from which it 
passes to the lesser curvature of the stomach and to the upper portion of the duodenum, forming 
the anterior layer of the lesser or gastrohe patic omentum (ligamentum hepatogaslricum and liga- 
mentum hepatoduodcnalc). It then covers the anterior surface of Ihe stomach and reaches the? 
transverse colon in front of the greater curvature. From the transverse colon it passes down-- 
ward as the anlerior layer of the great or gastrocolic omentum, then upward from the free maigii 
of the great omentum to the transverse colon, from which it passes backward lo the post 
abdominal wall, forrning the lower layer of the transverse mesocolon. Upon reaching the pos- 
terior abdominal wall, the peritoneum covers the anterior surface of the ascending portion of 
duodenum. Below this region the peritoneum is reflected from the vertebral column about the> 
small intestine, forming both layers of the mesentery. The attachmenl of the mesentery to thft' 
posterior abdominal wall, the radix mesenterii, extends downward from the left border of the 
second lumbar vertebra to the right sacroiliac articulation. As a resull of this oblique insertion, 
extravasations of blood originating upon the right side of the mesentery' pass into the right iliac 
region, while those upon the left side find an open path to the pelvic cavity. The longest pottifm 
of the mcsenier)' is situated about twenty centimeters above the appendix, and this portion of 
the ileum is consequently the one most frequently found in inguinal hernia. [According to Treves, 
the longest part of the mesentery is found at two poinis, one six, the other eleven feel from the 
duodcnimi. The folds of small inlestine corresponding lo these may and often do reach the 
•The right and left lateral ligamenta of (he iiver. 
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pelvis. The attachment of the mesentery for the lower end of the ileum is placed so much nearer 
the pelvic cavity that this portion of the bowel, even with a shorter mesentery, occupies the pelvis 
and is often found in an inguinal or femoral hernia. — Ed.] After partly surrounding the pelvic 
viscera (see page 147 for detailed description), the peritoneum passes from the upper surface 
of the bladder to the inner surface of the anterior abdominal wall and upward to the umbilicus. 

Upon the right side the peritoneum passes from the porta hepatis to the superior portion 
of the duodenum and forms the anterior layer of the ligametUum hepatoduodenale. There is no 
sharp line of demarcation between this ligament and the ligamentum hepatogastricum, but the 
ligamentum hepatoduodenale is thicker and contains the ductus choledochus in its right free bor- 
der. Further to the left the hepatic artery is enclosed between the layers of the same ligament, 
while the portal vein passes to the liver between and somewhat behind the artery and duct. We 
will now trace the peritoneum through the foramen of Winslow into the bursa omentalis. This 
posterior layer of the peritoneum is indicated in the diagrammatic drawing (Fig. 60) by a red 
line. It first forms the posterior layer of the gastrohepatic omentum, then covers the posterior 
surface of the stomach, and passes from the greater curvature to the transverse colon as the pos- 
terior layer of the narrow ligamentum gastrocolicum. As a rule, the bursa omentalis does not 
extend into the great omentum in adult life; this portion of the peritoneum is consequently 
represented in Fig. 60 by a red dotted line. After the disappearance of the lumen of the bursa 
omentalis the anterior and posterior layers of the great omentum become adherent and the pos- 
terior layer also adheres to the anterior surface of the transverse colon; in this manner the liga- 
mentum gastrocolicum is formed (compare Fig. 59 with Fig. 60). At the bottom of the bursa 
omentalis the peritoneum forms the upper layer of the transverse mesocolon; it then passes to 
the vertebral column, covers the anterior surface of the pancreas, forms the inferior layer of the 
ligamentum coronarium hepatis, and is finally reflected over the caudate lobe of the liver. If the 
liver is displaced upward, the caudate lobe may therefore be seen lying in the bursa omentalis, 
beneath the gastrohepatic omentum; it is also easy to see the pancreas through the same omentum 
in the posterior portion of the bursa omentalis by displacing the stomach somewhat downward. 
The upper portion of the duodenum also receives a peritoneal covering from the bursa omentalis 
which extends toward the left as far as the kidney and the spleen, where it forms the posterior 
layer of the ligamentum gastrolienale^ which connects the stomach with the spleen (see page 
133). In Fig. 60 it is clearly shown that, in addition to the foramen of Winslow, the lesser peri- 
toneal cavity may be opened from the front in three places: (i) Through the lesser omentum; 
(2) through the Ugamentum gastrocolicum; and (3) through the transverse mesocolon. Upon 
the right side the peritoneum passes from the inferior surface of the liver to the anterior surface 
of the right kidney; it then runs to the hepatic flexure of the colon and the flexura duodeni supe- 
rior and is reflected over the anterior surface and sides of the ascending colon, so that this portion 
of the intestine has a comparatively broad attachment to the posterior abdominal wall. In the 
right iliac fossa the cecum with the processus vermiformis, which possesses its own mesenteriolum, 
is usually completely surrounded by peritoneum. 

Upon the left side the parietal peritoneum is reflected from the inferior surface of the duo- 
denum to the stomach, from which it passes to the spleen, forming the ligamentum phrenico- 

*Gastrospleiiic omentum. 
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PLATE 14. 

The position of the abdominal viscera of a boy. Anterior view. The lungs, the heart, and the anterior half of the 
diaphragm have been removed ; the small intestine has been cut away at the root of the mesentery. From an accurate 
Leipzig model made from an original dissection (His). 

PLATE 16. 

The position of the kidneys, pancreas, spleen, duodenimi, and colon as seen after the removal of the liver, stonuu:h, 
and transverse colon. From the model of Plate 14. 

lienale. The spleen is almost completely enveloped by the peritoneum, which passes back to the 
stomach as the anterior layer of the ligamefUum gastrolienale. At the inferior pole of the spleen 
the ligamentum phrenicolicum passes from the diaphragm to the splenic flexure of the colon; 
this is the ligament which supports the spleen from below. After covering the splenic flexure 
of the colon, the peritoneum passes to the descending colon, which, like the ascending colon, 
possesses only an anterior and lateral peritoneal covering, so that neither colon is visible from 
in front after opening the peritoneal cavity. The long mesocolon of the sigmoid flexure (S. 
romanum), on the contrary, permits a wider range of motion, so that this portion of the intestine 
is often found in the dead subject to the right of the median line. 

THE CONTENTS OF THE ABDOBJEN. 

The Stomach. — The stomach is situated in the epigastrium and the left hypochondriac 
region in such a manner that only one-sixth of the viscus is to the right of the median line. The 
fundus of the stomach touches the diaphragm (Fig. 49) and borders indirectly upon the heart 
and the left lung; this partly explains the increased cardiac activity and accelerated respiration 
which are produced by the pressure of a full stomach. A large portion of the anterior gastric 
surface is covered by the liver. Toward the left, the fundus is in relation with the concave facies 
gastrica of the spleen (Plates 11, 13, 14, 15, and 16). 

The cardia lies to the left of the median line at the level of the eleventh dorsal vertebra and 
at quite a distance (about 12 centimeters dorsalward) from the inner surface of the anterior 
abdominal wall (Plate 17). When projected upon the anterior surface of the body, the cardia 
is situated one fingerbreadth below the sternal attachment of the left seventh costal cartilage. 

The pylorus is below and in front of the cardia (Plate 17); it lies to the right of the median 
line at the level of the body of the first lumbar vertebra; in the right sternal line this point corre- 
sponds to the level of the anterior extremity of the ninth costal cartilage. From the relative posi- 
tion of the cardia and pylorus it will be seen that the lesser curvature of the stomach pursues 
more of a vertical than of a horizontal direction. The greater curvature^ the lower limit of the 
normal stomach, reaches to the transverse line connecting the lowest points of the ninth or tenth 
ribs (Plate 11); it consequently does not extend to the transverse line connecting the lowest points 
of the inferior aperture of the thorax. In this line is found the transverse colon, which borders 
upon the greater curvature (Plate 11). [The pyloric portion of the stomach is bisected by a 
horizontal plane, the transpyloric, which passes through the abdomen midway between the supra- 
sternal notch and the pubic symphysis. — Ed.] 

The anterior surface of the stomach below the lesser curvature is covered by the left, and 
also by a part of the right lobe of the liver. In the epigastrium, below the xiphoid process, the 
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stomach is consequently not in immediate contact with the anterior abdominal wall (Plate 11); 
somewhat downward and to the left, however, there is a typically formed triangular area of the 
gastric surface which rests against the inner surface of the abdominal wall. It is bounded to the 
right by the inferior margin of the liver, to the left by the. eighth to the tenth costal cartilages, and 
below by the transverse colon. It is in this situation that gastrotomy may most easily be per- 
formed for the establishment of a fistula or for the removal of a foreign body. Beneath the costal 
margin in the left hypochondriac region the stomach is covered not only by the ribs and intercostal 
muscles, but also by the left lung, by the left pleural cavity, and by the diaphragm, so that pene- 
trating wounds in this region may injure the pleura, the lung, and the stomach, and the gastric 
contents may escape into the pleural cavity. The so-called space of Traube is situated in the left 
hypochondriac region and represents that portion of the stomach which is not covered by the 
neighboring viscera (Plate 13, left illustration, and Plate 11). It is bounded above and to 
the left by the inferior margin of the left lung, above and to the right by the inferior margin 
of the left lobe of the liver, below and to the right by the costal margin, and posteriorly and 
to the left by the spleen. 

The posterior surface of the stomach borders upon the bursa omentalis (Figs. 60 and 62) 
which separates it from the anterior surface of the pancreas, the facies gastrica of the spleen, the 
duodenojejunal flexure, and the upper portion of the anterior surface of the kidney. 

For clinical purposes it is important to remember that the normal stomach is separated 
anteriorly and posteriorly from the neighboring organs 'by capillary spaces, but in such a manner 
that a direct relation and contact is a possible and more or less frequent occurrence during life. 
In this manner may be explained the adhesions between the stomach and neighboring organs and 
their manifold sequelae in cases of gastric ulcer. After adhesions with the pancreas and to the 
splenic vessels running along its upper border, a fatal hematemesis may occur from the perfora- 
tion of the splenic artery by a gastric ulcer. A similar ulcer may become adherent to the trans- 
verse colon and perforate into this portion of the intestine, so that there is a direct communication 
between the stomach and the colon; the stomach may adhere to the diaphragm and the gastric 
ulcer may perforate into the pleural or into the pericardial cavity. If the lung has become adhe- 
rent to the upper surface of the diaphragm, the inflammatory process will spread to the lungs 
and the bronchi and the gastric contents may gain access to the bronchi and be coughed up. If 
the anterior surface of the stomach contracts adhesions with the inner surface of the abdominal 
wall, it is possible for the inflammation to extend to the abdominal wall and end in external per- 
foration. 

The arteries of the stomach all arise from the celiac axis, the first of the three single branches 
of the abdominal aorta. (Where does the abdominal aorta begin and where does it end ? What 
are the names of the four paired parietal branches and of the three single and three paired vis- 
ceral branches?) The celiac axis arises from the anterior surface of the aorta just below the 
aortic opening in the diaphragm (Fig. 61) and immediately divides into three branches, the gas- 
tric, the hepatic, and the splenic arteries. The gastric artery (A. gastrica sinistra) runs from the 
left to the right along the lesser curvature at the attachment of the lesser omentum. The hepatic 
artery gives off the second of the two arteries of the lesser curvature, the pyloric (A. gastrica 
dextra), which passes to the left from the pylorus and anastomoses with the gastric artery. The 
9 
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PLATE Itf. 

Thf» position of the thymus gland, heart. liN'er. stumach. spleen, and intestines of a fifteen-year-old giil 
'ftm '.he left. The left lung has l:)ecn removed. Fnim a Leipzig model from nature (BCs). 



hepatic artery also supplies the liver as it runs in the ligamentum hepatoduodenale* as the arteria 
k^paiica propria and enters the liver at the transverse fissure. The third branch of the hepatic 
artery, the gastroduodenal, divides into the superior pancreatico-duodenal artery for the head of 
the pancreas and the gastro-epiploica dextra, which passes to the left along the greater curvature 
of the stomach. The splenic artery, the third terminal di\Tsion of the celiac axis, runs along the 
upper margin of the pancreas behind the stomach (see page 129 and Fig. 61) to the hilus of the 
spleen and gives off the gastro-epiploica sinistra, which nms to the right along the greater cur- 
vature, supplying the stomach and the great omentum and anastomosing withthe gastro- 
epiploica dextra. 

The veins of the stomach are the gastro-epiploica sinistra and dextra, nmning along the 
greater curvature, and the vcTia coronaria ventriculi along the lesser one. At the cardia, the 
coronary vein anastomoses with the esophageal veins, and through these with the vena azygos 
major (see page 12,^ and Fig. 55). All of the gastric veins empty into the portal system. The 
pneumogastric ner\'cs have been described upon page iiO; the left pneumogastric passes chiefly 
to the anterior surface, while the right one supplies the posterior surface of the stomach. 

The Liver.— The relations of the li^•er, the largest organ of the abdominal cavity, are of 
particular imfx^rtance to the physician on account of the many diseases of this viscus, of which 
those of the biliary passaji^es in particular are now treated by sunrical measures. The organ lies 
chiefly in the right hyp^Khondrium, but also extends aca>ss the epigastrium into the left hjpo- 
chondriac region (Plates 11-14 and 16). 

The upper convex surface, divided into the right and the left lobe by the falciform ligament, 
is in immerliate relation with the diaphragm (Plates 10, i^;. and 14, and Figs. 40 and 62). Since 
this structure projects upward into the thorax, the greater portion of the liver is surrounded by 
the ribs, but the right pleural sac (Figs. 49 and 6j and PUite 14'! is interposcxl between the liver 
and the thoracic wall, so that f)enetrating wounds which pass between the ribs and in\x)Ive the 
liver, as a rule, open this pleural cavity. The upper surface of the liver is not only in relation 
with the right lung, the diaphragm being interposed, but also with the heart, with the pericardial 
cavity (Fig. 62), and with a jK)rtion of the left lung. Hepatic abscesses may consequently per- 
forate the diai)hragm and rupture into the pleural cavities or into the pericardium. Such an 
occurrence is, of course, preceded by [H-ritoneal arlhesions between the upper surface of the liver 
and the lower surface of the diaphragm. An abscess of the liver may aU> perforate into a bron- 
chus, so that pus from the liver may be expectorated; in such a case, the inferior surface of the 
lung must have contracted adhesions to the diai>hragm. If one of the pleural cavities becomes 
filled with an exudate or with air (f)neumothorax;, the diaphragm and the liver must be dis- 
placed downward. 

The details of the injrrior surjarr nj the liver are verj' peculiar and best fixed upon the mind 
when the organ has been left in place. While the inferior surface of a liver which has been 
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removed from the body is usually flattened, on account of the doughy consistency of the viscus, 
the study of a liver hardened in situ is most instructive (Fig, 63). Particularly striking is the 
impressio renalis of the right kidney, and, in front of this, the impressio colica produced by the 
hepatic flexure of the colon. The duodenum, the pylorus, and the stomach are responsible for 
the impressiones duodenalis, pylorica, and gastrica, while the tuber omentale lies above the lesser 
curvature of the stomach opposite the gaslro- hepatic omentum. In addition to these, there are 
the impressio suprarenalis of the right suprarenal body, the impressio asophagea, the fossa vena 
umbiticalis (in aduU life containing the ligamentum teres, the remains of the umbilical vein), 
and the fossa vesica jelleir, which lodges the gall-bladder. 

At the porta hepatis the artery lies to the left, the ductus choledochus to the right, and the 
portal vein behind and between these structures (see page 136 and Fig. 64). The lobus caudatus 
(Spigelii), which is in relation with the bursa omentalis, together with the inferior vena cava, 
borders upon the vertebral column and is vertically placed. These parts are in relation with 
the so-called posterior surface of the liver. The physician directs his examination of the liver 
chiefly to the anterior (inferior) sharp margin, the position of which is influenced by pathologic 
enlargements or diminutions in size of the organ. In the axillary line the lower margin is at the 
level of the eleventh rib; in the right mammary line the inferior border of the liver leaves the 
costal margin, passes obliquely upward and to the left, crosses the median hne midway between 
the navel and the base of the xiphoid process, and reaches the left costal margin in the para- 
sternal line. It will be observed that the portion of the liver below the sternum is in immediate 
contact with the muscular abdominal wall (" scrobiculus cordis," see page 91). The gall- 
bladder projects slightly beyond the inferior margin of the Ever and is situated in the right para- 
sternal line, a fingerbreadth to the inner side of the point where the liver extends beyond the 
costal margin. The normal liver is not palpable at the costal margin in the mammary Une. 

If the intestines are distended with an abnormal amount of gas (meteorismus) or if the peri- 
toneal cavity contains an excessive quanthy of fluid (ascites), the hver will be pushed upward 
and its inferior margin will be correspondingly displaced; the liver will also press upward upon 
the heart and lungs. 

The gall-hlitdder is in immediate rekition with that portion of the inner surface of the abdom- 
inal wall which has just been indicated, and is here easily accessible to the surgeon. It may 
become adherent to the abdominal wall and, after inflanmiatory processes, gall-stones may pass 
through the abdominal wall so that a biliary fistula is formed which dischai^cs bile e.xternally. 
Inspection of the inferior surface of the liver and of the depressions in the vicinity of the gall-blad- 
der (Fig. 63) shows that gall-stones or pus (empyema of the gall-bladder) may pass through the 
wall of the gall-bladder into the duodenum, into the colon, into the stomach, and even into the 
pelvis of the kidney. Such events are always preceded by peritoneal adhesions between the gall- 
bladder and the afliccted viscus. 

There are a number of lymphatic glands in the transverse fissure (Fig. 64), enlargements of 
which may pro(Juce disagreeable consequences, since they may press upon the common or hepatic 
duct, causing biliary stasis (and even death), or compress the vessels and lead to inflammation 
"of the portal vein (pylephlebitis). 

[Several other points with reference to the anatomy of the hver may be recalled with 
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interest: (l) The falciform ligament, whicli is attached to the superior surface, does 
not lie in the median sagittal plane of the body, but somewhat to the right; it may hinder 
exploration of the superior surface of the right lobe through a median incision, and to 
sccun* better access to this surface it may be necessary to cut this ligament; correspond- 
ing as it docs to the umbilical fissure, it serves as a guide to the latter and therefore 
to the gall-bladder, which lies, of course, further to the right. (2} Subphrenic abscesses 
between the diaphragm and right lobe, and abscesses of the right lobe itself, are frequently more 
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the second portion of the duodenum and the head of the pancreas, opening finally into the second 
portion of the duodenum on its inner and posterior aspect a little behind and below the middle. 
(4) The relatively large size of the liver in children must not be forgotten.— Ed.] 

The Spleen.— The spleen is deeply placed in the left hypochondrium and its relations may 
be made clear by a description of the three surfaces of the organ. The largest or convex surface, 
jacks diaphragmalica, borders immediately upon the inferior surface of the diaphragm (Plates 
15 and 16 and also Fig. 62). In inflammations of the peritoneal covering of the spleen (peri- 
splenitis) the practical clinician may occasionally hear a peritoneal friction fremitus, in this situ- 
ation, produced by the respiratory movements of the diaphragm. It should, nevertheless, be 
remembered that the pleural cavity is superimposed upon the upper portion of the spleen in this 
situation (Plate 15 and Fig. 62), so that a peritoneal friction sound must not be confused with 
a friction rub proceeding from the contiguous pleural surfaces above the diaphragm. The inter- 
position of the inferior margin of the lung between the spleen and the costal wall explains the fact 
that it is impossible to outline the upper border of the spleen by percussion (Plate 13, left). After 
the subsidence of an inflammation the facies diaphragmatica of the spleen is frequently adherent 
to the diapliragm. The lacks gastrka (Fig. 61 and Plate 15) is concave and is in relation with 
the fundus of the stomach; upon this surface is the hilus for the entrance of the splenic artery 
(from the celiac axis) and for the exit of the splenic vein. Since this vein empties into the portal 
vein, we can easily understand the occurrence of splenic enlargement consequent upon stasis 
within the li\'er (in cirrhosis hepatis, for example). The smallest surface of the spleen is the 
long and narrow jacies renalis, which is in relation with the convex border of the left kidney 
(Plate 15 and Fig. 61). This surface may be felt in the dead body by following the facies dia- 
phragmatica posteriorly. 

The most important cUnical sign of most diseases of the spleen is an enlargement of the viscus, 
and in order to recognize this, the topography of the spleen must be known. The spleen extends 
from the ninth to the twelfth ribs and approaches to within two centimeters of the tenth dorsal 
vertebra. Its longitudinal axis passes obliquely from above and behind, downward and forward, 
so that the superior pole is also posterior and the inferior one is also anterior. This inferior pole 
extends anteriorly to a varying degree; its normal position is at about the anterior extremity 
of the eleventh rib (Plate 16J. It is the portion of the spleen which is sometimes felt, but it is 
not palpable under normal conditions. If this pole can be palpated beneath the costal mai^in, 
the spleen is enlarged. The inferior pole of the spleen borders upon the splenic flexure of the 
colon (Plate 17); if this portion of the intestine is not filled with feces, so that it gives a tympanitic 
note, the splenic margin in the longitudinal axis of the viscus may be defined by percussion. If 
a tumor of the spleen is present, the inflated splenic flexure of the colon may be interposed between 
the facies diaphragmatica of the spleen and the diaphragm. It is, of course, impossible to deter- 
mine the boundary between the spleen and the kidney by percussion; such an attempt is most 
likely to succeed at the inferior portion oi the viscus near its posterior margin in the region of the 
lieno-renal" angle (Plate 12). It will be observed that palpation is of more importance than 
percussion of this organ. 

Although the spleen is attached to the diaphragm by the ligamentum phrenico-lienale and 
to the stomach by the ligamentum gastrolienale, and is also supported from below by the hga- 



TOPOGRAPHIC AND APPLIED ANATOMY. 



FlG. 63.— The liver, »e> 
Fic. 64.— The position 



t th? porta he palls. 



mentum phrenico-colicum, this fixation is not firm enough to hinder the occurrence of "floating 
spleen," which is accompanied by a stretching of these ligaments. Like the liver, the spleen 
may be displaced by tympanites, by ascites, or by abdominal tumors, which press the organ 
upward toward the pleural cavity, or by a left-sided pleural exudate which forces the spleen, 
together with the diaphragm, downward. An abscess of the spleen may perforate into the 
left pleural cavity, into the stomach, into the intestine, and even into the pelvis of the left 
kidney. 

The Pancreas. — The pancreas (Plates 15, 17, and 18, and Figs. 61 and 68) may be seen 
and felt through the gastrohepatic omentum in the posterior wall of the bursa omentalis. It may 
be exposed in three ways: (i) By dividing the gastrohepatic omentum and displacing the stomach 
downward; (2) by dividing the ligamcntum gastrocolicum (see page 113) and displacing the 
stomach upward; and (3) by dividing the floor of the bursa omentalis, i. e., the transverse meso- 
colon, and reflecting upward the transverse colon and the stomach. The long flat organ is 
transversely situated at the level of the second lumbar vertebra; it is retroperitoneal, only the 
anterior portion of the viscus being covered by the peritoneum of the bursa omentalis. The 
"head" lies in the concavity of the duodenum (Fig. 61), but sufficient space is left for the superior 
mesenteric vessels to pass beneath the inferior pancreatic margin and over the ascending portion 
of the duodenum to reach the root of the mesentery'. The tail lies upon the anterior surface of 
the left kidney, sometimes liigher, sometimes lower, and extends to the [basal surface of the 
— Ed.] spleen. The posterior surface is separated from the vertebral column by the crura of 
the diaphragm, by the inferior vena cava, and by the abdominal aorta (Fig. 69). There is a 
groove upon the dorsal surface of the head, which lodges the superior mesenteric artery and 
vein. The splenic vessels run along the upper border of the organ. 

Owing lo the deep position of the pancreas it is diflicult to make a positive diagnosis of its 
diseases, such as cysts, abscesses, or tumors. The extension of such diseases to the stomach is 
preceded by adhesions to the posterior gastric surface within the bursa omentalis. In spile of 
all this, clinicians have succeeded in palpating the head of the pancreas through the abdominal 
walls in spare individuab. It will be readily understood that the intimate relations with the 
transverse colon, with the duodenum, with the pylorus, and with the transverse fissure of the liver 
add greatly to the difliculiy of making a positive diagnosis of the diseases of the pancreas, par- 
ticularly of carcinoma of the head of the viscus. 

The Duodenum. ^Thc duodenum (ilui/itxdSdxTtjiov, because twelve inches long) extends 
from the pylorus to the duodenojejunal flexure and has a length of about thirty centimeters. The 
commencement of the pylorus is often made visible by a constriction, but it may be more surely 
determined by palpation of the thickening produced by the muscular tissue, which is 
plentiful in this situation (sphincter pylori). The pars superior, the shortest portion, 
lies to the right of the malian line at the level of the first lumbar vertebra and is 
attached to the transverse fissure of the liver by the ligamentum hepatoduodenale [right 
edge of the gastrohepatic omentum, — Ed.]. This ligament forms ihe anterior boundary 
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PLATE 17. 

The potition of the pylorus, cardia, large intestine, and spleen of a fifteen-jrear-dd girl. A deeper layer of the 
model of Plate 16. 

61). This vessel supplies all of the small intestine and a considerable portion of the large in- 
testine. Its branches are: 

1. The inferior pancreaticoduodenalis, to the duodenum and the head of the pancreas; 

2 . The vasa intestini tenuis (arteria intestinales), about fifteen in nimiber, running in the 
mesentery to the intestinal coils; 

3. The ileocolic artery to the terminal portion of the ileum and to the commencement of 
the ascending colon; 

4. The arteria colica dextra to the ascending colon; 

5. The arteria colica media to the transverse colon. 

This vessel consequently supplies that portion of the intestinal tract extending from 
the duodenum to the splenic flexure of the colon. The intestine beyond this point is 
supplied by the third single visceral artery, the inferior mesenteric (Plate 15), which arises 
from the abdominal aorta at the level of the third lumbar vertebra. It runs behind the peri- 
toneum and divides into two main branches: 

1 . The arteria colica sinistra to the descending colon, and 

2. The superior hemorrhoidal artery to the rectum. The sigmoid arteries supply the 
sigmoid colon. 

The portal vein is a very large venous trunk, only three centimeters in length, which enters 
the liver at the transverse fissure. It receives the blood from that portion of the gastro- 
intestinal tract which is situated between the cardia and the anus, from the pancreas, from 
the spleen, and from the gall-bladder, and transmits it to the liver, from which it reaches the 
inferior vena cava through the hepatic veins. It will be noted that the blood from the three 
single visceral branches of the abdominal aorta passes into the inferior vena cava by an indirect 
route through the liver, while the blood from the paired branches (visceral and parietal) emp- 
ties directly into the inferior vena cava. The trunk of the portal vein lies in the hepato- 
duodenal ligament (see pages 125-127) and arises behind the head of the pancreas by the 
union of the splenic, the superior mesenteric, and the inferior mesenteric veins (Figs. 61 and 
69). The important anastomoses of the portal system have been described upon page 122. 
In the region of the portal vein there are more blood-vessels compressed into a comparatively 
small space than in any other portion of the body (Fig. 61). 

The Large Intestine. — The large intestine commences with the cecum and with the ver- 
miform appendix (Plates 14 and 18), one of the most fertile regions of modem surgery. The 
cecum lies in the right iliac fossa upon the iliac fascia and the iliacus muscle; it extends to 
the left as far as the outer margin of the right psoas major muscle. Like the vermiform process, 
it usually possesses a complete peritoneal reflection, and is consequently in contact with the 
inner surface of the abdominal wall. In contrast to the ascending colon, it is a comparatively 
movable portion of the intestine. The posterior peritoneal covering may be wanting, however, 
and the cecum is then adherent to the iliac fossa. The vermiform process is usually freely 
movable, being fixed only by its own mesenteriolum and partly covered by the cecum. It may 
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be entirely concealed behind the cecum, however, and also adherent to the posterior abdominal 
wall. If a foreign body is lodged in the vermiform appendix, a resulting inflammatory process 
may terminate in perforation. Since the appendix is completely surrounded by peritoneum, 
the intestinal contents may flow into the peritoneal cavity, provided that the vermiform process 
has not been bound down to the iliac fossa and to the neighboring organs by preceding inflam- 
matory adhesions. 

[The length and direction of the appendix are subject to great variation. According to 
Wolsey, the directions assumed, in the order of frequency, are as follows: (i) Retrocecal, 
i. f., upward; (2) pelvic; (3) upward and inward; (4) variable. Allowing for variations, how- 
ever, the appendix will, in the majority of cases, be found in the right lumbar region, some 
part of it extending frequently into the adjoining regions. 

The relations of the appendix to the anterior abdominal walls are interesting and important. 
McBumey's point on the omphalo-spinous line (2^ to 3 inches from the anterior spine and 
at or near the outer border of the rectus) does not, anatomically, exactly represent the base 
of the appendix, the latter lying somewhere in a circle two inches in diameter with the " point " 
as its center; it does indicate, however, with sufficient accuracy the seat of the localized tender- 
ness in cases of appendicitis. — Ed.] 

The ascending colon (Plates 11 to 15) runs from the upper portion of the right iliac to the 
inferior pole of the right kidney. Below or upon this point it is continued into the transverse 
colon by the hepatic flexure, which produces the impressio colica (see page 131) upon the super- 
imposed right lobe of the liver. The ascending colon lies upon the quadratus lumborum 
muscle, to the outer side of the psoas, and is covered by peritoneum only upon its anterior and 
lateral surfaces; its posterior surface is therefore more or less fixed to the posterior abdominal 
wall by connective tissue. It consequently does not seem to be freely movable and, particularly 
in the contracted state, is concealed anteriorly by the overlying intestinal coils. PerityphUtic 
abscesses are situated in the retroperitoneal connective tissue which fixes the origin of the 
ascending colon, and occasionally also the cecum, to the iliac fascia. From this situation the 
suppuration may extend in three directions: 

1. Upward beneath the kidneys as far as the diaphragm; 

2. Downward and inward over the iliopectineal line into the true pelvis; 

3. Downward and forward beneath Poupart's ligament to the subinguinal region of the 
thigh. 

The transverse colon (Plates 11, 14, and 17) commences at the hepatic flexure and runs 
toward the left in a slightly ascending direction until it reaches the left hypochondrium, where 
it is continued into the descending colon by the splenic flexure. Although the splenic flexure 
is somewhat higher than the hepatic flexure, we may say that the direction of the transverse 
colon generally corresponds to the transverse line connecting the lowest points of the costal mar- 
gins (Plate 11). The transverse colon is concave above and convex below in conformity with 
the overlying greater curvature of the stomach. Upon the right the colon is covered by the liver 
and the gall-bladder, upon the left it is in contact with the inferior pole of the spleen, and the 
first part of the descending colon rests upon the lower portion of the anterior surface of the left 
kidney. The inferior margin of the transverse colon borders upon the coils of the small intestine. 
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PLATE 18. 

The position of the liver (a portion), duodenum, pancreas, left kidney, and cecum of a fifteen-jrear-old girl. A 
deeper layer of the model of Plate 16. 



The relation to the duodenum has been described upon page 134. The long and broad 
transverse mesocolon should also be borne in mind, since it is responsible for the fact that 
the transverse colon is much more movable than the ascending or descending ones. The 
transverse colon is consequently in contact with the anterior abdominal wall, and, if its 
mesocolon is long enough, may form a loop the convexity of which is directed downward. [At 
either end the mesentery of the transverse colon becomes shorter, approaching the arrangement of 
the ascending and descending colons, which are usually without any mesentery. — Ed.] 

The descending colon (Plates 11-17) is longer than the ascending colon and commences at 
the left kidney. It runs downward upon the quadratus lumborum muscle, somewhat further 
from the median line than the ascending colon, reaches the left iliac fossa, and, after a short 
course toward the middle line, becomes continuous with the sigmoid colon (omega loop) at the 
external iliac vessels. The attachment to the posterior abdominal wall is similar to that of the 
ascending colon. Since the broad posterior surfaces of the ascending and descending portions 
of the large intestine are attached to the posterior abdominal wall by connective tissue, it is pos- 
sible to open these portions of the intestine from behind without entering the abdominal cavity. 
This is done in the operation of lumbar colotomy when an artificial anus is made in the descend- 
ing colon to the outer side of the quadratus lumborum muscle above the left iliac crest. (Find 
this location in Plate 16.) It should be noted, however, that these portions of the intestine may 
occasionally have a short mesocolon, the peritoneal reflection being almost complete, in which 
case the operation is very difficult to perform without opening the peritoneal cavity. The sig- 
moid colon is the most favorable, and the one generally preferred for the performance of this 
operation, in a case of rectal carcinoma, for example, where the intestine is occluded above the 
anus (Plates 11 and 14-18). It is situated in the right iliac region connecting the descending 
colon with the rectum, and is distinguished from the former by its long mesocolon. It is usually 
in contact with the anterior abdominal wall upon the left side above Poupart's ligament, and 
can be exposed and opened in this situation. This operation is necessarily preceded by a lapar- 
otomy. In making an artificial anus the opening made in the intestine must be united with the 
edges of the abdominal incision so that none of the intestinal contents may find their way into 
the peritoneal cavity. In this operation the small intestine must not be mistaken for the 
colon. The characteristics of the colon are that its longitudinal muscular coat is arranged 
into three bands or taenia and that it has epiploic appendages containing fat. This region 
is depicted in Fig. 57. [Other distinguishing features of the large intestine are: its sacculation, 
more fixed position, — in the case of the more movable divisions, their continuity with the 
parts relatively fixed, — and, as a rule, larger calibre. In addition, the large intestine is more 
liable to contain hardened feces. It must not be forgotten that the longitudinal bands (taenia 
coli) above referred to spread out on the lower part of the sigmoid so as to make a covering com- 
plete except for a narrow strip along either side; that is, the three narrow bands have been 
reduced to two wider ones, an anterior and a posterior. In the rectum these bands practically 
disappear. — Ed.] In cutting from without inward the following structures are divided: skin. 
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superficial fascia, the three flat abdominal muscles, the transversalis fascia, and the peri- 
toneum. The inferior epigastric vessels should be avoided by the rule given upon page lai. 
The following peritoneal pockets or recesses, the development of which is subject to extraordi- 
nary variations, may occasionally become enlarged, contain portions of the intestine, and, in 
this manner, lead lo the formation of the so-called relroperitoneal hernias. 

1. Recessus duodenojejunalis, to the left of the duodenojejunal flexure. It is open an- 
teriorly and is bounded upon the right by the ascending portion of the duodenum and upon 
the left by the plica duodenojejunalis of the peritoneum, which contains the inferior mesenteric 
vein [which vein, therefore, would lie in the anterior part of the neck of a hernia occurring here. 
— Ed.]. As a rule, it is large enough to receive the tip of the finger. It is found by reflecting the 
transverse colon and great omentum upward and displacing the small intestine with its mesen- 
ter}- to the right. 

2. Recessus ileoc^calis superior, just above the ileocecal junction. The opening of this 
recess is directed toward the left and is bounded anteriorly by a peritoneal fold passing from the 
mesentery of the terminal portion of the ileum, downward and toward the right to the cecum. 

3. Recessus ileociecalis inferior, just beneath the end of the ileum. It is open toward the 
left and is situated between the mcscntcriolum of the appendix and a peritoneal fold, the plica 
ileocsEcalis, passing from the end of the ileum to the cecum. 

4. Recessus intersigmoideus, beneath the line of attachment of the sigmoid mesocolon. 
The Kidneys. — Each kidney has a superior and an inferior pole, an external convex and 

an internal concave margin, and an anterior and a posterior surface. They are situated in the 
lumbar region 10 either side of the vertebral column upon the psoas major, quadratus lumborum, 
and transversalis muscles, and upon the crura of the diaphragm in such a manner that the longi- 
tudinal axes of the kidneys, i. e., the hnes connecting the two poles, are not parallel to the verte- 
bral colunm but diverge slightly as they pass downward. The transverse axis, '. e., the line 
connecting the middle points of the two margins, is not situated in a frontal plane, but the 
continuations of the two axes intersect at about a right angle in front of the vertebral column, 
so that tht anterior surface is also external and the posterior one is abo internal. The convex 
border is the most posterior; this is favorable for the surgeon who sometimes attacks the kidney 
from behind, in order to open it, and, after operative procedures in its interior, sutures 
it together again. The kidneys extend from the lower border of the eleventh dorsal vertebra 
to the third lumbar vertebra; in two-thirds of the cases the right kidney is placed a fingerbreadth 
lower (Plates 12 and 15). The superior pole is consequently situated in the last intercostal 
space; penetrating wounds in this situation may therefore involve the pleural cavity (sinus phren- 
icocostalis) and the kidney, particularly the left kidney, which is placed somewhat higher. 
For this reason it is abo dangerous to resect the last rib in operations upon the kidney. Ab- 
scesses of the kidney may point upward and backward, perforate the diaphragm, and rupture 
into the pleural cavity, or even into the lung; in such a case pus from the kidney may be expec- 
torated. Only the anterior surface of the kidney is covered by peritoneum. The posterior 
surface is fixed to the underlying muscles by a connective tissue rich in fat, the so-caUed cap- 
sula adiposa. The twelfth thoracic nerve (n. subcoslalis) and the iliohypogastric nerve (from 
the lumbar plexus) run in this fat over the posterior renal surface (Fig. 66). These nen'cs are 
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FlO. 63- — Th* '*f' kidney ieeti from in front. 

Fio. M. — The right kidney seen from in front. 

Flo. 67. — Anterior view of the reintiona o( the right kidney. 

Flo. 68. — Anterior view of the rolnlions of the left kidney. 



responsible for the neuralgic pains which accompany renal swellings and tumors and which 
may radiate into the thigh and into the external genitalia. 

The right kidney is easily found by elevating the hver, the right lobe of which bears upon 
its inferior surface the impressio renalts (see page 131 and Fig. 63). To the inner side of 
the right kidney (Fig. 67) are the inferior vena cava, which may be compressed by renal 
tumors, and the descending portion of the duodenum. Renal abscesses may rupture into these 
structures and into the hepatic llexure of the colon which is in relation with the inferior pole of the 
kidney. A tumor of the right kidney may push this hepatic flexure forward so that the tumor 
will apparently give a tympanitic note, which will disappear when the intestine has been thor- 
oughly emptied. The colon holds a similar relation to the left kidney. 

The left kidney is more concealed than the right one and is not so easily located by the tyro. 
If the hand is pushed around the spleen until it reaches the fades renalis (see page 133), the left 
kidney may be paljwied, and if the spleeji is displaced upward the inferior pole of the kidney 
may be made to appear more distinctly in the angle of the splenic fle.\ure of the colon (Fig. 68). 
The remaining ponion of the kidney is in relation anteriorly with the tail of the pancreas and 
with the posterior surface of the stomach (in the region of the lesser peritoneal cavity). Below 
the [lancrvas, the kidney is co\-ercd by the splenic flemrc and by the commencement of the 
descending colon (Fig. 68). The spleen rests upon the external renal margin (Plates la and 
1 5 and Fig. 61 ). 

More distant organs may also be in^-ol\'ed by Urge renal tumors. If the right kidney be- 
comes greatly cnlargrd, it may push the liver upward and anteriorly and interfere with the ex- 
pansion of the right lung. .\ large left-sided renal tumor, in addition to its effect upon the 
stomach and the spleen, may directly compress the left limgand the heart. 0«-ingtotbe firm 
foundation of the kidney, which is composed of strong muscles and bones, it follou^ that 
laritentents in the posterior direction are not so frequently obsened as those extending forward, 
upward, and don-nward. Diseases of neighboring structures, such as hepatic abscesses, psou 
abscesses, «nd oiries of the vrrtebnis. may extend lo the kidney. 

The surgeon naturally piefers lo attack the kidney irom behind, since not only the kidney 
but tdso the renal i^lvis is irtroprritoncml. Al tbr lulus the pehns is the most posterior stnic- 
tUIX^. then contrs the ancr\-, and anterioth- b the renal ^Tin (Fig. 65), although variatioBS 
»re sometimes ob<vrvvd. This iflation onhr holds for the main trunks, the terminal divisiooa 
of which are subject 10 manifcJd i-ariatkias, so thai large anerial branches are often obsemd 
lo enter the kidney at some disiaiKe tnta the hiltis. In all cases, however, the position of the 
ttaai pel^■is, situated »s it is behind the great \essels, is faronible for the R-mov-al oi naal 
cakuh from beUnd. as the Urge x^ess^ generally escape injury. HetiKwrhagr from the re 
n^eb is relroperilDoe*!, as a rule; an inlnperitooeal bezoorrfaage must be preceded by a lacer- 
ation of the periloorum. If the pelvis of the kidney beoomes perforated, the urine no kmger 
ilo^n-s jI, re ::> n,^nn»l dkuuiel tn tbe ureter, but forms a trtroperilooeal urii»aiy abscess upon 
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the quadratus lumbonim muscle. Such perinephritic abscesses and similar ones behind the 
kidney may extend upward, affecting the pleura (pleurisy), or the abscess may gravitate to the 
iliac fossa and pursue one of a number of subperitoneal courses similar to those taken by a retro- 
cecal (perityphlitic) abscess (see page 137). 

The method oj reaching the kidnry from bekirul may be discerned from a study of Fig. 69. 
An incision is made along the outer margin of the sacrolumbatis muscle (i. e., the outer jjortion 
of the iliocostalis of the erector spinjc), extending from the last rib to the crest of the ilium. 
After dividing the skin, the superficial fascia, the latissimus dorsi muscle, and the posterior layer 
of the lumbar fascia, the edge of the sacrospinalis (erector spinje) muscle is displaced inward, 
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of Ihc abdomen in Ihe inferior renal region 



the anterior layer of the lumbar fascia is divided, and the quadratus lumborum muscle is 
exposed. The kidney is reached by dividing this muscle or by displacing its external border. 

The suprarenal bodies rest upon the suj^crior poles of the kidneys. They are also in rela- 
tion with the crura of the diaphragm. The right suprarenal capsule, more frequently triangular 
in shape, borders upon the liver [that is, upon the posterior surface of the right lobe.— Ed.] (im- 
pressio supra renalis, page 131) and upon the inferior vena cava (Fig. 67); the left one is in relation 
with the cardia of the stomach. 

The abdominal portion oj the ureter extends from the pelvis of the kidney to the iliopectineal 
line of the pehns and is situated behind the peritoneum. It runs downward and somewhat 
inward upon the psoas muscle, and crosses the common iliac vessels near their bifurcation. The 
ureter is placed in front of the vessels and may be easily exposed in this situation. The sj^ermatic 
vessels are also behind the peritoneum and cross in front of the ureter at about the middle of the 
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psoas muscle. During its couree the ureter describes a number of slight but typical curves. 
The descending portion of the duodenum lies upon the right ureter while the duodenojejunal 
flexure is superimposed upon the left one. The pelvic portion of the ureter is described upon 
pages 149 and 151. 

The Abdominal Aorta. — The abdominal aorta lies directly upon the vertebral column 
and divides at the fourth lumbar vertebra into the two common iliac arteries. In thin individuals, 
when the intestines are empty, the pulsations of the abdominal aorta may be palpated through 
the belly wall, particularly if lordosis is present, as this approximates the vertebral column to the 
anterior wall of the abdomen. The pulsations of the aorta may also be made palpable by tumors 
situated behind the vessel and pushing it forward. The body of the pancreas crosses trans- 
versely in front of the aorta at the level of second lumbar vertebra; the descending portion 
of the duodenum passes across the vessel at a lower level. Below this situation the aorta is 
covered only by peritoneum and may be easily exposed. Dilatations of the abdominal aorta 
(aneurysms) produce pressure symptoms from the neighboring organs — from the intestines, 
from the hver, from the biliary passages, from the kidneys, and from the ureter (hydroneph- 
rosis). 

The common iliac artery extends to the sacroiliac articulation and lies to the inner side of 
the psoas muscle. It is behind the peritoneum and, uf)on both sides, is situated in front of and 
somewhat to the left of the corresponding common iliac vein. It must occasionally be ligatcd, 
and this may be accomplished without injury to the peritoneum. An incision is made two centi- 
meters above and parallel to Poupart's ligament (Fig. 81) through the skin, the superficial fascia, 
the abdominal muscles, and the transversalis fascia, exposing the peritoneum, which is pushed 
away from the iliac fassa as the operator follows the course of the iliac vessels upward behind 
the peritoneum. The external iliac artery is reached first (Fig. 81), and then follows the common 
iliac; in the latter situation care must be taken to avoid the ureter, which runs in front of the 
vessel. The incision must not be extended too far inward, as the inferior (deep) epigastric artery 
would then be endangered (see page 121), 

The Inferior Vena Cava. — The inferior vena cava lies upon the right side of the abdom- 
inal aorta (Figs. 61 and 69), behind the ascending portion of the duodenum and the head of the 
pancreas. Before its passage through the foramen ven^ cavie of the diaphragm it is imbedded 
in the posterior margin of the liver (Fig. 49). For a description of the branches of the inferior 
vena cava the reader is referred to the text-books upon systematic anatomy. 
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REVIEW QUESnONS. 

What arterial anastomosis in the anterior alxinminal wall may become the chief collateral route 
after an obstruction to the circulation in the descending aorta f 

How would you draw a line upon the external surface of the abdomen to represent ihe course of the 
inferior epigastric artery ? 

How would you explain a dilatation of the veins of the anterior abdominal wall following upon a 
stasis in the region drained by the inferior vena cava? 

What are the effects of congestion of the portal system in diseases of the liver? (in the anal, gas- 
tric, and umbilical regions.) 
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What are the relations of the hernial orifices of the two main forms of ioguinal hernia to the plica 
epigastrica ? What are the relations of the hernial orifices of inguinal and femoral hernia to Poupart's 
ligament ? 

What practical conclusions may be deducted from the course of the root of the mesentery ? 

In what three places may the great omentum be opened in order to expose the pancreas ? 

In what situation is the stomach immediately exposed upon opening the abdominal cavity ? 

How is it possible that after an injury to the stomach the gastric contents may escape into the left 
pleural cavity? 

What is the explanation of fatal hematemesis in a case of gastric ulcer? How would you explain 
the expectoration of gastric contents in the same affection ? 

What relation explains the possibilily of the rupture of an hepatic abscess into the pericardium ? 

What is the normal relation of the inferior border of the liver to the costal margin ? 

Into what neighboring organs may gall-stones from the gall-bladder perforate? 

Why is it impossible to outline the upper margin of the spleen by percussion ? What renders it 
impossible to locate the posterior margin by the same method? 

What is the explanation of splenic enlargements following upon venous congestion within the liver? 

What organs may be perforated by an abscess of the spleen? 

In what direction may ulcers upon the anterior and those upon the posterior wall of the superior 
portion of the duodenum rupture? 

WTiere does a perityphlitic abscess form and in what directions may it extend ? 

Why are the ascending and the descending colons adapted to the making of an artificial anus from 
behind ? 

In what locations may retroperitoneal hernias develop? 

Into what cavities may a renal abscess rupture when it points upward ? 

What is the explanation of neuralgic pains in the thigh in tumors of the kidney? 

Into what portions of the intestine may an abscess of the right kidney perforate? 

Why is it more practicable to attack the pelvis of the kidney from behind than from in front ? 



THE PELVIS. 

THE PELVIC WALLS. 

The study of the pelvic region should be preceded by a review of the innominate bones and 
of the sacrum as well as by a consideration of the bony pelvis as a whole. The following designa- 
tions, referable to the entire pelvis, should be thoroughly understood by the reader: The jalse 
and true pelves (separated from each other by the iliopectineal line); the symphysb pubis; the 
sacroiliac articulation; the promontory; the acetabulum with its articular portion (fades lunata), 
non-articular portion (fossa acetabuli), and cotyloid notch (incisura acetabuli); the pubic angle 
(in the male); the pubic arch (in the female); the obturator foramen; and the following sagittal 
diameters of the pelvis (Fig. 70) : 

I. The anteroposterior diameler 0} the pelvic-inlet from the promontory to the upper margin 
of the sjTnphysis (conjugata vera), about 1 1.0 centimeters (4I inches); 
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PLATE 10. 
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J. The inlemal conjugalr diagonal, measured in the living subject from the promontojy to J 
the lower margin of the symphysis (conjugala diagonalis), 12.5 centimeters (5 inches); 

3. The anUro posterior diameirr oj the ptlvic cavity or the width of the pelvis, from the I 
middle of the symphysis to the middle of the third sacral vertebra, 12.5 centimeters (5 inches); 
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I«ii0r tJiameter ot Uik pelvic ini« (ronjugavn vcraj; a, inc inicmai coniugaie oiaKunni ii 
the anleroposleriordiamrlerof Ihe ptlvic cavily; 4, the anion) jxmlerior diamrteror the pli 
S, the nnlcropostcrior diameter of the [lelvic ouilel; A, the pdvi< axis or curve. 

4. The anteroposterior diameter oj the plane 0} pehnc contraction, from the lower margin ] 
of the symphysis to the intervertebral disc between the last sacral and the first coccygeal vertebra, 

I i-S centimeters (4^ inches); 

5. The anteroposterior diameter oj the pelvic outlet from the lower margin of the symphysis I 
to the tip of the coccy.x, 10 to la centimeters (4 to 5 inches). This diameter varies on account of ^ 
the ability of the coccyx to become displaced posteriorly. 

The pelvic axis (A in Fig. 70) or pelvic curve is the curved line which connects the middle j 
points of the anteroposterior diameters. 
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The pelvic inclination b the angle between the conjugata vera and a horizontal plane (about 
60 degrees). [The obliquity oj tJie pelvis varies in different individuals, is greater in the female 
than in the male, and is increased by hip-joint disease, particularly on standing. With a normal 
inclination of the pelvis the sacral promontorj- is about 9,5 cm. (3J inches) above the upper border 
of the symphysis and the tip of the coccyx is J to i inch above its lower border. — Wolsey.] From 
3 practical standpoint, it will be noted that, owing to the pelvic inclination, a wound passing 
through the abdominal wall horizontally above the symphysis may involve ihe filled bladder, 
the uterus, and the rectum, parts which are protected posteriorly by the bony pelvic wall (the 
sacrum). 

The true pelvis, our "first path in life," and of more practical importance than the false 
pelvis, is accessible in the female to the examining finger or to the entire hand, which may be 
introduced into the vagina for diagnostic or operative purposes. It commences above at the pelvic 
inlet or superior aperture of the pelvis; the plane of this aperture passes through the iliopectineal 
line and is directed anteriorly; it is open below at the smaller cordiform pelvic outlet or inferior 
aperture of the pelvis. The plane of the latter is cur\-ed, the concavity being directed upward, since 
it descends from the symphysis to the tuberosities of the ischium and then ascends to the tip of 
the coccyx (compare the two pelvic apertures to the two apertures of the thorax, see page 92). 
The form of the pelvic canal is that of a truncated and inverted cone or furmel. The anterior 
wall of the pelvic canal is formed by the symphysis, by the two pubic rami (horizontal and 
descending), and by the ascending ramus of the ischium. The large obturator joramiita are 
closed by the obturator membranes, only the small obluralar catial being left open above and 
internally. The lateral walls are formed by the acetabular portion of the innominate bone, by 
the body and descending ramus of the ischium, and by the greater and the lesser sacrosciatic 
ligaments. The posterior wall corresponds to the sacrum and coccyx and is markedly concave 
anteriorly. The coccygeal vertebras are connected by discs of fibrocartiiage which render them 
movable, particularly in a posterior direction, as may be observed during the evacuation of a 
mass of hardened feces and during labor. The obstetrician b consequently justified in regarding 
an ankylasis of the coccygeal vertebras as a cause of difficult delivery. 

The portions of the pchis which may be palpated externally are the posterior surfaces of 
the sacrum and coccyx, the tuberosities of the ischium, the iliac crests, the anterior superior 
spines of the ilium, and the symphysis pubis. The portions which may be palpated from the 
vagina and from the rectum are the concave inner surfaces of the sacrum and of the coccyx, 
the ischium, the pubis, and the pelvic surface of the acetabulum. 

Fractures of the pelvic walls are not infrequently associated with injuries to the organs 
situated within the pelvis, — the urinarj- bladder, the urethra (particularly in the male), the 
rectum, the great vessels, and the sacral plexus. 

The bony framework of the pelvis is strengthened by ligaments, muscles, and fascias, which 
better adapt it to protect the enclosed \Tscera, vessels, and nerves. The greater and lesser 
sacroscialic ligaments strengthen the lateral pehnc wall and aid in the formation of the greater 
and lesser sacrosciatic foramina. The pyrijarmis muscle arises from the anterior surface of 
the sacrum, passes out of the pelvis through the greater sacrosciatic foramen, and inserts into 
the great trochanter. The foramen is almost entirely closed by the muscle, so that above and 



146 TOPOGRAPHIC AND APPLIED ANATOMY. 

PLATE 20. 

The female pelvic outlet as seen from without. From a Leipzig model from nature (His). 

below the pyriformis there are only narrow spaces, the suprapyriform and infrapyriform foramina^ 
through which important vessels and nerves make their exit from the pelvis. The lesser sacro- 
sciatic foramen gives passage to the obturator intemus muscle, which arises from the inner 
surface of the obturator membrane and its inmiediate vicinity and inserts into the great tro- 
chanter. In the upper and inner portion of the obturator membrane there is a small opening, 
the obturator canal, through which the obturator artery and nerve leave the pelvis and through 
which the obturator vein enters it. 

At the pelvic outlet there is stretched a funnel-shaped musculo-tendinous plate, the dia- 
phragma pelvis. The chief portion of the pelvic diaphragm is formed by the levator ani muscle. 
It arises from the white line (arcus tendineus) in the obturator fascia, which extends from the 
posterior surface of the horizontal ramus of the pubis to the spine of the ischium. In the male 
the muscle is inserted into the rectum and into the prostate; in the female, into the rectum 
and into the vagina. The closure of the inferior pelvic aperture is completed anteriorly by the 
musculo-tendinous plate of the diaphragma urogenitale (trigonum urogenitale), triangular liga- 
ment, which is stretched across the pubic arch. In the male the urogenital diaphragm gives 
passage to the membranous portion of the urethra; the muscular tissue surrounding the urethra 
in this situation is known as the compressor urethrae muscle. This septum is also perforated 
by the deep veins of the penis which enter the corpora cavernosa. In the female it gives passage 
to the vagina as well as to the urethra. 

The pelvic diaphragm divides the larger superior from the smaller inferior portion of the 
pelvis. The former is the direct continuation of the abdominal cavity and, as it contains the 
pelvic viscera, it may be called the visceral portion of the pelvic space. The abdominal viscera are 
also found in this deepest portion of the peritoneal space, but they are kept out of the pelvis 
to a greater or less extent by the amount of space required by the pelvic viscera. The extra- 
visceral portion of the pelvic space is situated below the pelvic diaphragm and between it and 
the inferior portion of the lateral pelvic wall (the ischium and the overlying obturator intemus 
muscle) ; it is filled with fat and forms the ischiorectal fossas. 

In the extravisceral portion of the pelvic space the terminal portions of the viscera passing 
through the pelvic diaphragm are surrounded by the clamp-like musculature which renders 
possible the opening and the closing of the particular visceral canal. 

The external sphincter ani muscle surrounds the terminal portion of the rectum in a circular 
manner. The superficial fibers run from before backward to insert into the tip of the coccyx. 
Anteriorly the fibers are continuous with the bulbocavemosus muscle in the male and with the 
constrictor cunni * muscle in the female. [According to Cunningham, the most superficial fibers 
of the external sphincter ani decussate in front of and behind the anus; the deepest fibers are 
arranged in a circular direction around the canal, while between these the bulk of the muscular 
fibers are attached posteriorly to the coccyx, anteriorly to the central tendon of the perineum, 
reducing the empty canal to an anteroposterior slit on horizontal section. — Ed.] The hulbo- 

♦ The sphincter vaginx. 
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■was much more important formerly, when it was the practice to enter the bladder by puncture 
through the anterior rectal wall, than now, when such a procedure is rarely, if ever, permissible. 
The jjostcrior surface, fundus or base of English writers, and the pubic surface are scarcely 
changed by any degree of distention.^ — Ed.] 

The Ureter. — The pelvic portion of the ureter (Fig. 71), after crossing the iliopectincal 
line, runs beneath the peritoneum in the lateral pelvic wall along the internal iliac artery; it 
then passes inward and forward to the fundus of the bladder, being crossed by the vas deferens, 
which passes backward and inward [i. c, the vas crosses on the vesical side of the ureter. — Ed.]. 

The Male Drethra. — In the flaccid penis the urethra forms an S-shaped cur\'e and is 
fifteen to twenty centimeters in length. The first or poslpubic curve is situated behind the 
symphysis and its concavity is directed forward and upward. This cun'e must always be borne 
in mind during the introduction of a catheter, sound, or cystoscopc for the purpose of diagnosis, 
irrigation, or internal illumination of the bladder (cystoscopy), since it does not disappear when 
the penis is elevated. The second or subpubic curve is situated beneath the symphysis, its 
concavity is directed downward and backward, and it disappears upon elevation of the penis. 
The urethra is subdivided into three portions — the prostatic, the membranous, and the spongy 
(pars prostatica, membranacca, and cavernosa urethrje). The urethra possesses three wide 
and two narrow places: 

The three wide places are: (i) The pars proslalica; (2) the recessus bulbosus, a dilatation 
situated in the commencement of the pars cavernosa, which may occasionally catch the end of 
the catheter; and (3) the jossa navicuiaris, just behind the external orifice. 

The narrow portions of the urethra are: (i) The pars membranacea, the muscular wall of 
which opposes the introduction of an instrument by reflex contractions; and (2) the meatus, 
behind which small calculi may become impacted after they have escaped from the bladder. 
[It is worth noting that, in normal urethras, an instrument which passes the external meatus 
may be expected to pass the other narrowed portions without difficulty. — Ed.] The internal 
orifice of the urethra is also not infrequently niirrowcd and causes difficulty in urination, par- 
ticularly when the middle lobe of an hypertrophied prostate presses against the orifice. [The 
effect of enlargement nf the middle lobe of the prostate is to create a bar behind the urethra 
and to so change the relation that the bladder opening of the urethra does not correspond to the 
lowest level of that organ, as it should; the result is that the bladder cannot be completely 
emptied, more or less urine remaining — residual urine. It also changes ihe length and curve 
of the prostatic urethra, which must be remembered in attempting lo catheterize thc'se cases.— 
Ed.] From the relation of the prostate to the rectum it will be understood that prostatic inflam- 
mations and abscesses may extend posteriorly and break into the rectum. The chief seal of 
urethral stricture is at the junction of the cavernous wiih the membranous portions. From 
the study of a median sagillal section it will be clear that the retained and decomposing urine 
above the stricture may give rise to inflammation and suppuration which may perforate into 
the rectum, into (he scrotum, or through the perineum. It should also be noted that the urethra 
may be opened by making an incision in the perineal raphfe, in the median line, and dividing 
th e skin, the tunica dartos, the superficial perineal fascia, the bulbocavemosus muscle, and 
Hb bulbus urethrae. Finally, it should not be forgotten that in gonorrhea the anatomic rela- 
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tioDS are very favorable for an extension of the process internally al<Hig the urethra and an 
in\'ol\'ement of the entire genito-urinar}' apparatus. 

The RectmiL. — ^The rectum lies behind the bladder and runs from the promontoiy to the 
anus in a double curx-e. The first or long cur\*e corresponds to the hollow of the sacrum, and 
is known as the sacral CMrvt (fiexuwa sacralis). It extends to the tip of the coccyx and to the 
prostate, and the c(Mica\~ity of the curve is directed anteriorly. The second or short curve is 
in the perineum (fexura perinealis); it is convex anteriorly, only about three centimeters in 
length, and is surrounded by the external sphincter ani muscle. A knowledge of these curves 
is imponant for operative procedures and for the introduction of the rectal speculum. The 
rectum also deviates from the median line in some cases, but to so slight a d^jee that the 
variation is of no practical importance. The narrowest portion of the rectum is its termination, 
which is surrounded by the sphinaers. Just above this is a dilatation, the ampmUa rtcii^ which 
is particulariy de\'eloped posterioriy. The posterior wall of the rectum is attached to the 
sacrum by loose connective tissue in which are situated a number of lymphatic glands. These 
gjands extend upward to the sacrcnliac articulation; in cases of rectal carcinoma they become 
involved and must be removed. In this neighborhood there is also a large number of ^"eins 
which anastomose with the venous hemorrhoidal {^exus surrounding the anus. The perineal 
cur\-e borders anterioriy upon the prostate gland. At this point rectal carcinoma may extend 
to the prostate, the prostate may be treated surgically through the anterior rectal wall, and 
prostatic hypertrophy and calculi situated in the fundus of the bladder may press upon the 
recttmi and render defecation difficult. 

The sacral curve mav be subdiWded into two sections. The inferior one is situated below 
the rectovesical fold and is consequently not covered by peritoneum. It borders anterioriy 
upon the fundtis of the bladder, the ampullas of the \-3.sa deferentia, and the seminal vesicles; 
these parts may therefore be involved by the extension of a rectal carcinoma. In this situation 
the bladder may be entered from the rectum without opening the peritoneal cavity-. Only the 
anterior surface of the lower end of the superior portion of the sacral cur\e is co\"ered by peri- 
toneum: higher up the lateral surfaces are also covered, while at the pn.>monion.-. the peritoneum 
almost completely surrounds the rectum and fixes ir to this pi.>int by a short mesorectxmi. In 
operating high up in the rectum it must be remembered that the danger of o^x'ning the peritoneal 
cavity increases as we ascend. The distance between the deepest {.vir: of :he rectovesical fold 
and the anus, measured along the anterior rectal wall, is aUnit six to figh: centimeters. The 
situation in which the rectum possesses a lateral peritoneal reri^vtion is ta^n^. twelve to fourteen 
centimeters above the anus. From the relation of the rectum to the saerurT> it u ill be seen that 
this portion of the intestine may also be attacked from behind after the resection of a portion 
of the sacrum. 



THE PELVIC CAVITY IN THE FEHALE- 

The essential difference between the relations of the {.nrlvic vL>4.vra in the two sexes is due 
to the fact that the male genitalia take up less space and are situated ahTX>st eiv.i'eiy ou*j>ide of 
tbe pdhnv^ •^^ Wmcver» the o\-aries, the tubes, the uterus, and the \agina are pushed 
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cavemosus muscle arises from a tendinous raph^ commencing at the anus; its fibers diverge 
anteriorly, surround the bulb of the urethra, and run to the corpora cavernosa of the penis. 
The constrictor cunni muscle radiates anteriorly from the anus, covers the bulbi vestibuli, sur- 
rounds the entrance of the vagina, and runs over the dorsum of the clitoris. The ischiocavernosus 
muscle arises from the anterior margin of the ascending ramus of the ischium, covers the corpus 
cavemosum penis (or clitoridis), and radiates to the lateral and dorsal surfaces of the penis (or 
clitoris). The superficial transversus perinei muscle varies greatly in different individuals; it 
runs from the descending ramus of the ischium to the median line, where it becomes continuous 
with its fellow of the opposite side and with the bulbocavemosus muscle. 

It should be clearly understood that chronic inflammations in the posterior pelvic wall, 
particularly those in the region of the sacroiliac articulation, may extend posteriorly to the sacral 
and the lumbar regions, anteriorly to the pelvic space, from which they may pass inward to the 
rectum, to the bladder, or to the uterus, dow^nward through the pelvic diaphragm to the ischio- 
rectal fossa, or posteriorly through the sacrosciatic foramina beneath the gluteal muscles. Sup- 
purations originating in the pelvic viscera (for example, in the prostate, in the seminal vesicles, 
and in that portion of the urethra situated above the urogenital diaphragm) may pass downward 
through the diaphragm, reach the ischiorectal fossa, and then perforate the skin near the anus. 
The so-called periproctitic abscesses, originating independently in the fat of the ischiorectal 
space, may also point in the same situation, and, under certain circumstances, such abscesses 
may be felt as swellings through the rectal wall by the finger introduced into the anus. 

The vessels and nerves of the pelvic space should be recalled to memory by the aid of a text- 
book of systematic anatomy. The branches of the internal iliac artery in the male and in the 
female, and the lumbar and sacral plexuses with their respective branches, should also be re- 
viewed. 

THE PELVIC CAVITY IN THE HALE. 

The Urinary Bladder.— The male urinary bladder (Plate 21), when distended, takes 
up the greater portion of the pelvic cavity. It is in relation with the anterior pelvic wall. Its 
position varies with the state of distention, since the full bladder extends particularly upward 
and backward, although it also enlarges laterally. When empty, it barely extends above the 
upper margin of the symphysis; while when extremely distended, it may reach almost to the 
navel, compressing and displacing the small intestines situated posterior to the viscus. It con- 
sequently follows that when it is desired to enter the bladder above the symphysis, by puncture, 
for example, the rule is to previously distend the bladder artificially to avoid the danger of 
entering the peritoneal cavity (see page 127). By this route, calculi and tumors may be removed 
from the bladder and the urethra may be catheterized (catheterismus posterior) (retrograde 
catheterization). The internal orifice of the urethra is situated in the median line about three 
centimeters behind the middle of the symphysis. [According to Cunningham, the posterior 
opening of the urethra is slightly below the level of and from 2 to 2^ inches behind the upper 
border of the symphysis. It is easily reached through a suprapubic wound. — Ed.] The inferior 
wall of the bladder rests upon the prostate gland. The anterior surface is connected to the 
pelvic wall by loose connective tissue which allows the distended bladder to ascend into the 



148 TOPOGRAPHIC AND APPLIED ANATOMY. 

PLATE 2L 
A median sagittal section of the male pelvic region. From a Leipzig model from nature (His). 

Fig. 71. — The bladder, the ureters, and the seminal vesicles exposed from behind by a frontal section of the pelvis. 
Upon the left side there is an external inguinal hernia; upon the right side the peritoneum has been almost entirely 
removed. 



supravesical space (cavum Retzii), which is situated above the symphysis and also is filled with 
loose connective tissue. The superior surface is directed upward and backward and borders 
upon the small intestine and the sigmoid colon. In contrast to the anterior surface, it possesses 
a peritoneal reflection (see Fig. 71, in which a part of this reflection is still present) which passes 
above the symphysis to reach the inner surface of the abdominal wall. Since the height of 
the bladder above the symphysis is inconstant and varies with the degree of distention of the 
viscus, it follows that the line of reflection of the peritoneum from the abdominal wall to the 
bladder is also inconstant, and is higher or lower according to whether the bladder is full or 
empty. If the peritoneum is irritated by an inflammation, peritoneal pains will be produced 
by the displacement of the peritoneum during urination. The larger portion of the lateral 
surfaces is also covered by peritoneum, which extends downward over the ligamentum um- 
bilicale laterale (see page 123). The posterior and inferior surfaces rest upon the sacral curve 
of the rectum (see page 150). The posterior surface, at least in its upper p)ortion, possesses 
a peritoneal reflection. For this reason a rupture of the posterior wall of the bladder is a more 
serious injury than one of the anterior wall, since the former may at once involve the peritoneum 
and almost surely produce a fatal peritonitis unless the surgeon interferes in time. Between the 
bladder and the rectum the peritoneum forms the excavatio rectovesicalis. Below the line of 
the reflection of the peritoneum from the bladder to the rectum the posterior wall of the bladder 
is separated from the anterior wall of the rectum by a loose connective tissue, and the rectovesical 
fascia^ which also passes to the inferior surface of the bladder (in the region of the fundus). 
The seminal vesicles (Plate 21 and Fig. 71) are imbedded in this tissue and, when well developed, 
may extend upward as far as the line of reflection of the peritoneum from the bladder to the 
rectum. Between the seminal vesicles are the ends or ampuUas of the vasa deferentia which 
unite with the ducts of the seminal vesicles to form the ejaculatory duels. These parts as well 
as the fundus of the bladder (and occasionally vesical calculi), from their relation to the anterior 
rectal wall, are accessible to digital examination from the rectum. This is also most valuable 
in the examination of the bladder, of the prostate (particularly when hypcrtrophied), anci of 
the seminal vesicles, the contents of which may, under certain circumstances, be emptied 
through the urethra by pressure upon the anterior rectal wall. 

The relcUion of the rectum to the bladder may be utilized in practice by filling the rectum 
with water, or by tamponade, in order to force the distended bladder forward and upward 
toward the anterior abdominal wall and thus render it more accessible to operative procedures 
above the symphysis. [The reflections of peritoneum from the bladder to the anterior walls 
of the pelvis and abdomen and to the lateral walls of the pelvis rise higher and higher according 
to the degree of distention. As pointed out by the author, the reflection from the bladder to 
the rectum — posterior — however, changes but little. This reflection takes place at the level 
of about one inch above the prostate or a finger's length from the anus. A knowledge of this 
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PLATE 22. 
□ of the femalp pelvic region. From a Leipzig model from nature (Ris). 

o the uterine uteiy and to the cervix and vagina. The left half of a speci- 
n which a median section of the female pelvic viscera has been made. The broad and round hgamenls have been . 
incised and the uterus displaced upward and backwatd. 



A median sagittal m 
Fig. 71. — The relation of the 1 



in, as it were, between ihe bladder and rectum, and almost entirely surrounded by a peritoneal 
duplicalure, the ligamenlum latum (broad ligaments). 

The Bladder. — The capacity of the female bladder is about one-fourth less than that of 
the male. The position of the viscus behind the anterior pelvic wall and its relation lo ihe 
peritoneum are about the same as in the male. The posterior wall of the bladder, however, 
has quite a different topography on account of the presence of the uterus and the \'agina. The 
larger part of the bladder (that is, of the base or fundus) rests upon the upper portion of the 
anterior vaginal wall (Plate 22); the top of the bladder borders upon the cervix uteri. The 
uterus and the bladder are united by a loose connective tissue, but between the bladder and the 
vagina the connecti\e tissue forms a tense layer, the vesicovaginal septum. The connection 
between the anterior cer>-ical wall and the posterior surface of the bladder is so firm, however, 
that the uterus promptly follows the movements of the posterior vesical wall produced by the 
varying degree of distention of the viscus. The peritoneum covers the bladder abo\e and behind, 
as far as the middle of the posterior surface, from which situation it is reflected upon ihe uterus 
at the junction of Ihe body with the cervix, forming the vesico-ulrrim fold (excavatio vesico- 
uterina). It will be observed that the bladder may be opened through the anterior vaginal wall, 
without injuring the peritoneum, for the purpose of removing foreign bodies (calculi) and pal- 
pating the interior of the viscus. The bladder may also be opened abo%'e the pubis (sectio alta), 
as in the male, for Ihe treatment of vesical tumors or tuberculosis. 

The Ureter. — As the ureter of the female enters the true pelvis, it crosses the origin of the 
external ihac vessels and runs downward lo the outer side [in front of. — Ed.] of the internal iliac 
arterv'. It then crosses over the origin of the uterine arten- and passes to the iimer side of this 
vessel (Figs. 72 and 73). In the neighborhood of the cer\-ix the uterine arteri, is usuaUy very tor- 
tuous ipcrhapsasa result of a past pregnane)'?) and passes inward over the ureter to ascend upon 
the body of the uterus. \'erj' close to this crossing the arterj- usually gives off a good-sized branch, 
the ramus cervicovaginaiis. The ureter b imbedded in loose connective tissue alongside of the 
cervix, .^t the level of the anterior lip of the cervix the ureters approach the vaginal wall and 
empty into the bladder somewhat below the external orifice of the uterus. This relation of the 
ureter must be remembered by the operator (in vaginal hv-sterectomy, for example), since Ihe 
ureter is not infrequently di\ided in this situation. During its course in the true pelvis the ureter 
is occasionally exposed lo compression from uterine or ovarian tumors, so that retention of the 
urine in the ureter and in the kidney with its manifold sequelie is possible. [.According to Cun- 
ningham, the ureter near its termination is about j of an inch external lo the lateral aspect of 
the cer\'ix uleri.^ED.] 

The Urethra.^ — The female urethra is but three centimeters in length. It is wider than m 
the male and so capable of dilatation that the interior of the bladder may be palpated through 
the urethra by the average finger. In consequence of the greater width and of the shorter length, 
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fair-sized vesical calculi may be removed through the urethra in the female more easily than 
in the male. Its coarse is almost directly forward and downward with an insignificant anterior 
concavity. The urethra rests upon the lower portion of the anterior vaginal wall, from which 
it b separated by the comparatively broad urelkrovaginal septum. The narrowest place is at the 
external orifice, where ihe urethra opens as a sagittal slit into the vcstibulum vagina;. 

The Uterus. — The body of the uterus projects toward the peritoneal cavity between 
the bladder and the rectum; it is very movable and its position is continually influenced 
by the degree of distention of the bladder and of the rectum. Disregarding its fixation 
to the vagina, bladder, and peritoneum (ligamentum latum}, the uterus is held in its 
position chiefly anteriorly by the ligamentum teres passing into the inguinal canal and 
posteriorly by the recto-uterine muscles situated within the folds of Douglas. The anterior 
surface of the body of the uterus rests upon the bladder, although it is separated from 
it by the vesko-uterine fold of peritoneum (excavatio vesico-uterina). When the bladder is 
full, it raises the uterus to a vertical position; when the bladder is empty, the uterus sinks 
anteriorly. The empty and the full rectum have a similar influence upon the position of the 
uterus. The necit of the uterus is more fixed, and in such a way that the external os is usually 
at the level of the upper margin of the symphysis and the longitudinal axis of the cervix corre- 
sponds to the pelvic axis (see page 144). Since the highest point of the fundus uteri does not 
extend to the plane of the pelvic inlet, it follows that the normal non-pregnant uterus is always 
entirely within the true pelvis. The fixation of the cervix b due to its attachment to the vagina, 
to the connective tissue between it and the bladder, and to the recto-uterine muscles, which are 
enclosed in the recto-uterine folds of the peritoneum and run to ihe lateral walls of the rectum 
and to the sacrum. The position of the uterus in the dead body is no criterion for that in the 
living woman. The normal position is an inclinalion anteriorly with a more or less decided 
angle between the cervix and the IxkIv (normal anteflexion) which is influenced by the dbtention 
of the bladder. If no angulation is present, so that the longitudinal axes of the body and of 
the cervix form a straight line, we speak of anln>ersion; ihb condition lends to be more or less 
prevalent after repeated pregnancies. In the dead subject the uterus is usually displaced pos- 
teriorly, chiefly because gravitation has a better chance to act on account of the relaxed mus- 
culature and of the absence of the intra-abdominal tension. Retroversion and retroflexion are 
always abnormal positions. 

The Peritoneum. — The peritoneum is reflected from the bladder to the uterus at Ihe level 
of the internal os, forming the vesko-uterine jold (excavatio vesico-uterina), passes over the fundus 
and covers the posterior surface of the uterus as far as the upper portion of the vagina and is 
reflected to the rectum, forming the recto-uterine jald (excavatio recto- uterina). The peritoneum 
is firmly adherent to the posterior surface of the uterine body, but it b more loosely attached to 
the cervix. This relation of the jieritoneum is of great importance for operative procedures upon 
the uterus and upon the vagina. It b clear that the anterior wall of the cervix may be incbed 
toward the bladder without danger of opening the peritoneal cavity, while an incision into the 
posterior wall may easily open the peritoneal cavity. We may also incise the anterior vaginal 
wall, work upward in the loose connective tissue between the cervix and the bladder, and open 
the vesico-uterine pouch to reach the genital orgatis within the peritoneal cavity. For the same ' 
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Fig. 73. — The lalcral pelvic wall of the fem&le. The posterior layer of the broad ligament has been incised at 
the side of the reclo-utcrine pouch. The uterus, with the tube and ovary, has been displaced anteriorly and the rectum 
has bern pushed posteriorly. 



purpose the gynecologist opens the peritoneal cavity by incising the posterior vaginal fornix 
and entering the recto-uterine pouch. In a general way this procedure is the easier one, since 
it is not necessary" to first separate the cemx from the bladder. 

The Vagina. — -The vagina runs from above and behind obliquely downward and forward. 
Its course presents a slight concavity anteriorly and it forms an inconstant angle with the cervix, 
which is usually a right angle in the virgin. The anterior vaginal wall is somewhat shorter than 
the posterior one, chiefiy because the posterior wall extends higher upon the cervix than does 
the anterior one. The vaginal vault — i. e., the circular portion of the vagina surrounding the 
intravaginat cervix — is lower anteriorly than posteriorly, where the fornix is deeper and where 
the vaginal cervix is longer. Although the anterior lip of the cervix is shorter than the posterior 
one, it is situated at a lower level. 

The anterior wall of the vagina borders upon the bladder (with the interposition of loose 
connective tissue) and upon the urethra (where the connective tissue is firmer). It is conse- 
quently easy to enter the bladder through the anterior vaginal wall. Upon the posterior vaginal 
wall we differentiate three areas (Plate 22) : 

1. A small superior one, the region of the posterior vaginal vault. This portion has a 
peritoneal reflection and is in relation with the deepest point of the recto-uterine pouch. 

2. A middle area, the longest of the three, which borders upon the sacral curve of the rectum. 
It is separated from the rectum by the rectovaginal septum, which is composed of loose connective 
tissue and favors the prolapse of the vagina and of the uterus. 

3. A short inferior area, where the rectum becomes more distant from the vagina on account 
of its perineal curve. It is situated below the urogenital diaphragm, and the perineum separates 
this portion of the vagina and its vestibule from the lower end of the rectum. In this situation 
a slight perineal tear during delivery may lead to a laceration of the wall of the vestibule of the 
vagina, together with a varj'ing amount of trauma to the perineal tissue and to the skin. If 
the tear is a complete one, the anterior wall of the rectum will also be lacerated. 

What is the result, however, of a greater dilatation with laceration or of ulcerative processes 
higher up in the vagina? They lead to the formation of fistulas or to abnormal communications 
between the viscera. Anteriorly, there may be a urethrovaginal fistula between the urethra and 
the vagina, higher up there will be a vesicovaginal fistula, and still higher a vesicocervical &stu1a. 
In any of these conditions the urine will continually dribble from the vagina in a most troublesome 
manner. Posteriorly, a rectovaginal fistula may develop and feces may l>e passed through the 
vagina. Since the upper vaginal wall and the cervix are in relation with the ureters (see page 
151), it Ls possible to have a uretero vaginal or a ureterocervical fistula. 

The Ovaries. — The position of the ovaries in the true pelvis is partially disclosed by the 
designation of the parts of these flat ellipsoidal bodies. We differentiate an external and an 
internal surface, a superior and an inferior pole (extremitas tubaria and cxlremitas uterina), 
and an anierior and a posterior margin (margo mesovaricus and margo liber). The anierior 
margin corresponds to the hilus of the ovarj', where the vessels make their entrance and exit. 
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The longitudinal diameter, which connects the tubal with the uterine pole of the ovary, is almost 
verlically placed; the external surface is in immediate contact with the lateral pelvic wall, at 
the level of the pelvic inlet, close to the inner border of the psoas muscle. The suspensory 
ligament of the ovary (ligamcntum infundibulopelvicum) runs from the lateral pelvic wall to the 
superior or tubal pole and transmits the ovarian vessels to the ovary (Fig. 72). Posteriorly the 
ovar>' is in relation with the ureter and the uterine arlerv-, above and anteriorly it borders upon 
the remains of the hypogastric artery (ligamenlum umbilicale laterale). The position of the ovary 
is not absolutely fixed and is often abnormally influenced by inflammatory processes in the 
neighborhood. The gynecologist should be able to palpate the ovary by bimanual examination 
through the vagina and the anterior abdominal wall, in which procediu^e the vaginal &nger 
reaches chiefly the uterine pole and the internal surface of the viscus. 

The Fallopian Tube.— The Fallopian tube is situated in the free border of the broad liga- 
ment and cannot pursue a straight course in the restricted confines of the true pelvis. We 
differentiate three portions of its course; The first portion or isthmus passes horizontally outward 
from the uterus to the uterine pole of the ovarj'; the second portion makes a right angle with 
the first and runs upward from the anterior margin of the ovary to its superior pole; after making 
another acute turn, the third or terminal portion runs backward and downward and terminates 
at the oslium abdominale, which is directed toward the posterior free margin of the ovary. 

The Rectum. — In the female the rectum has the same curves as those described in the male. 
Its anterior wall is in relation with the uterus (the recto-uterine pouch being inlerposed) and 
the vagina; the cervix may be palpated through this wall by the finger introduced into the 
rectum. The rectovaginal septum is composed of loose areolar tissue and is predisposed to the 
formation of rectovaginal fistulas after marked distention and laceration of the vagina. 



REVIEW QUESnONS. 

How may the bladder be entered anteriorly without Injuring the peritoneum? 

Why are injuries of the anterior wall of the bladder (such as a rupture, for example) less dangerous 
than those of the posterior wall ? 

From what situation may wc palpate and operate upon the bladder (in the male), the prostate 
gland, and the seminal vesicles? 

How does the enlargement of the prostate gland aSect the internal orifice of the urethra? 

To whal height may we operate upon the anterior rectal wall without endangering the integrity 
of the peritoneal cavity ? 

To what parts may a carcinoma of the rectum extend anteriorly ? 

From what situation may the posterior wail of the bladder be ojiened in the female? 

Which wall of the cervix may be incised without danger of opening the peritoneal cavity, and in 
which wall does this danger exist? 

What is the relation of the inferior extremity of the ureter to the vagina ? 

What peculiarity of the female urethra is of importance from a practical standpoint? 

Is it easier to enter the peritoneal cavity through the anterior or through the posterior vaginal 
vault? 

What has happened when urine dribbles from the cervix or from the vagina, and what when feces 
escape through the vagina ? 
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FlO. 74. — A diagrammatic representation of an antcric 
ligament corresponds to the linea inlertrochaDterica (red). 
A detailed description will be found in the Icit. 

Fig. 7S- — A diagrammatic representation of a posterior v 
ligimenl (red line) is situated above the int'cnrochanleric crest. 
are colored yellow. 

Fig. 76. — A diagrammatic representation of the lacuna m 



iculorum, of the lacuna v 



L, and of the femoral 
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What part of the uterus may be palpated through the anterior wall of the rectum? 
Where may we palpate the ovaries ? 



THE LOWER EXTREMITY. 

In accordance with the fact that the lower extremity is considerably larger than the upper 
one, we find Ihat the vessels and the ner\'es of the leg are much larger than those of the arm, 
for which reason amputations and resections in the lower extremily are, in general, much more 
serious operations than the corresponding procedures in the upper extremity, and wounds of 
the lower extremity are abo generally more dangerous than those of the upper extremity. The 
greater distance of the lower extremity from the heart is also in harmony with the fact that, as 
compared with the arm, there is a greater tendcncj' to the development of ulcers, chronic skin 
diseases, edema, and dilatation of the veins from the unfavorable influence of gravitation. 
As the motions of the joints are more restricted than is the case in the upper extremily, we 
find that dislocations in this situation are of more infrequent occurrence. 



THE REGION OF THE HIP. 

The boundar}' between the lower extremity and the trunk is furnished anteriorly by the 
crease of the groin, which runs from the anterior superior spine of the ilium to the region of the 
symphysis and corresponds in its direction to that of Poupart's ligament. Posteriorly the boun- 
dary-line coincides with the iliac crest, since the gluteal region belongs to the lower extremity. 
The gluteal region terminates below at the well-marked gluteofemoral crease, at the inner ex- 
tremity of which may be felt the tuberosity oj the ischium. Anteriorly the crease of the groin 
separates the inguinal region from the subinguinal region. Midway between the symphysis and 
the anterior superior spine of the ilium may be felt the pulsations of the jemoral artery which 
passes beneath Poupart's ligament. In spare individuals this artery may be seen pulsating. 
The lymphatic glands situated in the subinguinal region (Fig. 77) are palpable only when 
abnormally enlarged. Upon the outer side of the hip the great trochanter may be fell beneath the 
skin; below this point the femur is entirely surrounded by muscles. When the thigh is flexed 
to a right angle, the tip of the great trochanter lies beneath a line running over the buttock and 
connecting the anterior superior spine of the ilium with the tubcrosily of the ischium (Roser- 
Nflaton's line). Changes in the position of the trochanter (in dislocations and diseases of the 
hip-joint) may be recognized with the aid of thb line. 
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The Hip-joint. — ^The range of motion at the hip is much more restricted than that of the 
shoulder and it is consequently much more rarely the seat of traumatic luxations. Its position 
is defined in the living subject by the aid of a line drawn from the anterior superior spine of the 
ilium to the symphysis; a line drawn at right angles to its middle point strikes the center of the 
acetabulum (Fig. 74). The joint is formed by the head of the femur and the acetabulum of 
the innominate bone. The central or non-articular portion of the acetabulum is not covered 
by cartilage and is known as the fossa acetabuli; this fossa is surrounded by the articAlar portion, 
which is covered by cartilage and is known as the jacies lunata. The head of the femur is covered 
by cartilage with the exception of the fovea capitis, to which is attached the ligamentum teres. 
This ligament has a broad origin from the fossa acetabuli and carries vessels to the head of 
the femur. It is therefore possible that after a complete intracapsular fracture of the neck the 
head will not undergo necrosis, but that, after becoming adherent to the socket, a false joint 
is usually formed. The acetabulum is further deepened at its margin by the cotyloid ligament 
(labrum glenoidale), which also bridges over the cotyloid notch (incisura acetabuli) as the trans- 
verse ligament. The capsular ligament arises from the innominate bone outside of the labrum 
glenoidale, so that the free border of this structure lies within the joint. Anteriorly it is attached 
to the intertrochanteric line of the femur; posteriorly, however, the ligament is inserted at a 
higher level at the middle of the femoral neck (see the dotted red line in the diagrammatic Figs. 
74 and 75). The trochanters are outside of the joint. It is particularly important to note that 
the anterior surface of the neck is entirely within the joint, while only the superior portion of 
the posterior surface is intracapsular. Variations occasionally occur. The relation of the cap- 
sular attachment explains the fact that fractures of the neck of the femur are sometimes entirely 
intracapsular, and sometimes intracapsular anteriorly but extracapsular posteriorly — the so- 
called mixed fractures. It is extremely rare for one of these fractures to be entirely extracapsular. 
The capsule is reinforced by three ligaments : 

1. The iliofemoral ligament. This ligament is situated anteriorly, arising from a point 
below and beside the anterior inferior spine of the ilium and inserting into the intertrochanteric 
line. It is very strong and is never lacerated in dislocations of the joint. 

2. The pubocapsular ligament, from the body of the pubic bone to the region of the trochanter 
minor. 

3. The ischiocapsular ligament, from the body of the ischium to the anterior surface of the 
great trochanter. Between these stronger portions of the capsule are three weak places (indi- 
cated in the diagrams by yellow), which indicate, as it were, the preformed places of exit for 
the femoral head in the different forms of dislocation. The posterior luxations (the iliac and 
the sciatic) occur at the posterior weak area, the anterior ones (obturator, infrapubic, and supra- 
pubic) find their way out through the thin portions of the capsule situated anteriorly and inter- 
nally. [The weakest portion of the capsule of the shoulder is below, while that of the hip is 
behind. Hence downward and forward dislocations (76 per cent.) are more frequent in the 
former and backward and upward in the latter (hip-joint). — Eisendrath.] The thin portions 
of the capsule are also important for the paths along which articular effusions tend to reach 
the surface. Upon the anterior weak area, between the iliofemoral and pubocapsular ligaments, 
there is a large bursa, the iliopectineal bursa, which frequently (once in ten cases) communicates 
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Fig. 77. — The subinguinal region with the vessels and lymphatic glands lying upon the deep fasda. 
Fig. 78. — The topography of the deep gluteal region. 

with the joint. Pus occasionally escapes from the joint by this route and passes beneath the 
psoas muscle; an iliac abscess may pass beneath Poupart's ligament and enter the joint at this 
point, and with particular ease, of course, when there has been a previous communication between 
the bursa and the joint. 

As the femoral vessels and the anterior crural nerve are almost immediately in front of the 
joint, they are frequently involved by articular aflfections (for example, by pressure from an 
anterior dislocation); posteriorly the sciatic nerve (see page 161) is also occasionally indicated 
in affections of the joint. 

The muscles, the vessels, and the nerves pass beneath Poupart's ligament from the iliac 
fossa and reach the anterior surface of the thigh according to a typical topographic arrangement 
(Fig. 76). This is particularly of practical importance toward the symphysis on account of 
the occasional occurrence of femoral hernia, which escapes beneath Poupart's ligament, in 
contradistinction to the inguinal variety, which passes out from the abdomen above this structure 
through the external abdominal ring (see page 124). The iliopsoas muscle passes to the thigh 
beneath the outer portion of Poupart's ligament, accompanied by the anterior crural nerve, 
and covered by the Uiac jascia (Fig. 76). The fascia is adherent to the ligament as it passes 
beneath this structure, but it subsequently follows the surface of the muscle inward and is 
attached to the iliopecUneal eminence. From this point the fascia passes over the pelvic margin 
to the thigh and, as the iliopecHneal fascia^ follows the iliopsoas and pectineus muscles behind 
the femoral vessels and forms the so-called deep layer (pubic portion) of the fascia lata. To 
the inner side of the iliopsoas muscle and its fascia there is left a second space beneath Poupart's 
ligament, which extends toward the symphysis as far as Gimbemat's ligament (f. e., the broad 
reflection of the inner end of Poupart's ligament to the crest of the pubis). This space gives 
passage to the great vessels and is called the lacuna vasorum; the space beneath Poupart's liga- 
ment to the outer side of the iliopectineal fascia is known as the lacuna musculorum. The 
femoral artery is situated in the outer portion of the lacuna vasorum, and the femoral vein is 
placed immediately to the inner side of the artery, but it does not extend to the concave margin 
of Gimbemat's ligament. There is left between the vein and the margin of the ligament a 
small space which is filled by connective tissue and frequently also by a lymphatic gland (the 
gland 0} RosenmiUler). This space is the femoral ring (annulus femoralis), the place of exit 
of femoral hernia which pushes the peritoneum before it, passes beneath Poupart's ligament, 
and appears beneath the skin at the saphenous opening. 

The saphenous opening (fossa ovalis) in the fascia lata, bounded externally by the margo 
fcUciformis (Fig. 77), is closed by a thin fascia which is called the cribriform fascia. The internal 
saphenous vein, the varicose dilatations of which are more or less troublesome, runs up the 
inner side of the thigh somewhat posterior to the margin of the sartorius muscle, and passes 
through the saphenous opening to empty into the femoral vein. The cribriform fascia, or the 
adjacent portions of the fascia lata, are perforated by the superficial epigastric and superficial 
circumflex iliac vessels and also by smaller arterial branches on their way to supply the numerous 
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so-called inguinal glands (Ij-mphoglandulie subinguinales). Two arteries, the superficial and 
deep external pudic, also pass inward wilh their accompanying veins. The lymphatic glands 
in this region lie mostly upon the fascia, but a few of them are situated beneath it; they coiled 
the lymph not only from the lower extremity, but also from the external genitalia. This fact 
explains the frequent extension of diseases of the external genitalia lo these lymphatic glands. 
[The inguinal IjTnphatic nodes are divided into a superficial and a deep set. The latter are 
grouped around the upper end of the femoral vein. The superficial arc subdivided into two 
groups: an upper (oblique), below and parallel with Poupart's ligament, and a lower, vertical, 
near the saphenous opening. The outermost nodes of the superior group receive tributaries 
from the buttock and lower part of the back, the innermost from the lower part of the anterior 
belly wall, from the urethra and penis {in the female, urethra, vulva, and lower third of the 
vagina), perineum, scrotum, lower and inner part of the buttocks, and the integument around the 
anus. The group around the saphenous opening receives the superficial tributaries from all of 
the lower extremity except a small area in the vicinity of the external saphenous vein, which 
drains into the popliteal nodes, thence to deep inguinal, and thence to external iliac, etc., without 
involving either of the superficial groups. Occasionally, however, the urethra, penis, ^-ulva, 
lower third of vagina, scrotum, and perineum may communicate with the inferior group, and 
the lymphatics of the uterus, according to Gerrish, may communicate with the superior set. 
The practical facts in this connection are stated by Eisendrath as follows : the upper group drains 
the anal canal, perineum, lower portion of vagina, male and female external genitalia, and the 
skin of the lower portion of the anterior abdominal wall and the gluteal region. The lower set 
receives lymph from the entire lower extremity. — ^Ed.] 

Muscles. — The muscles of the hip arc grouped about the external and internal surfaces 
of the pelvis and run to the trochanteric region of the femur. The iliopsoas muscle consists of 
the psoas major (arising from the sides of the twelfth dorsal and of the four upper lumbar ver- 
tebras), of the iliacus (arising from the inner surface of the ilium), and of the inconstant psoas 
minor; it is inserted into the lesser trochanter. Opposing this muscle, we have the large muscles 
of the buttocks passing to the great trochanter, and also the external rotators coming from 
the true pelvis. The muscles of the buttocks are the gluteus maximus, medius, and minimus 
(Fig. 78). The gluteus maximus arises from the posterior surface of the ilium behind the superior 
curved line (linea glut<ea posterior), from the outer surface of the sacrum and of the coccyx, 
and from the great sacrosciatic ligament, and goes to the fascia lata and to the tuberositas, 
glutKa femoris (the rough line leading from the great trochanter to the linea aspera). Between 
its tendon and the great trochanter is situated the large bursa trockaiUerica. The gluteus medius 
arises from the ilium between the superior and middle curved lines (linea glutaea posterior and 
anterior) and runs to the outer surface of the great trochanter. The gluteus minimus arises 
from the ilium between the middle and inferior cur\'ed lines (linea glutsea anterior and linea 
glutxa inferior) and inserts into the anterior surface of the great trochanter. The external 
rotators are the pyriformis, the obturator iniernus, the gemclli, the obturator externus, and the 
quadratus femoris. The pyriformis, m relation with the inferior margin of the gluteus medius, 
passes from the anterior sur in through the great sacrosciatic foramen to the 

trochanteric fossa (fe Tfrapyriformc, see page 146). The obturator.^ 
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I Flc. 79. — -The anterior femoral region, 

I Fic. So.^The exposure of Ihe femoral artery before its entrance inlo Hunter's canal. 

I Fig. 81.— The subperitoneal exposure of the cxienial iliac artery, Beiow Poupart's ligamcnl the femoral vessels 

I lutve also been exposed, 

I internus takes origin from the inner surface of the obturator membrane and from the surrounding 
I bones; it leaves the pelvis through the lesser sacroscialic foramen and passes to the trochanteric 
I fossa, accompanied by the superior and inferior gcmelli muscles (arising from the spine and 
L from the tuberosity of the ischium respectively). The obturalor exlemus runs from the outer 
I surface of the obturator membrane to the trochanteric fossa. The quadralus jemoris passes 
I from the tuberosity of the ischium to the crista intertrochanterica (linea quadrati). 
I After dividing the gluteus maximus at right angles to the course of its muscular fibers {Fig. 

I 78) the inferior gluteal nerve is exposed as it leaves the pelvis through the infrapyriform fora- 
men and radiates upward into the substance of the divided muscle. The other ncn'cs leaving 
the pelvis by way of the infrapyriform foramen to reach the skin of the posterior surface of the 
thigh are the small sciatic, the great sciatic (the portion which suKsequcntly becomes the pero- 
neal ner\-e frequently perforating the pyriformis muscle), and the internal pudic. The latter 
nerve immediately re-enters the pelvis, however, through the lesser sacrosciatic foramen. The 
branches of the internal iliac artery escaping from the pelvis below the pyriformis muscle are 
the sciatic, chiefly supplying the gluteus maximus and giving off the comes nervi ischiadici, and 
the internal pudic, which is accompanied by the pudic nerve and supplies the terminal portion 
of the rectum, the perineum, and the external genitalia. The suprapyriform foramen is ex- 
posed by dividing the gluteus medius muscle (Fig. 78). The gluteal artery leaves the pelvis 
through this foramen; it sends a branch between the gluteus maximus and medius and gives 
off another below the gluteus medius. This artery is accompanied by the superior gluteal nerve, 
which passes over the superior margin of the pyriformis and supplies the gluteus medius, the 
gluteus minimus, and the tensor fascitc lat£ muscles. It should be noted that one artery and 
one nen,-e leave the pelvis above the pyriformis muscle, and that two arteries and four ner\-es 
pass out below this structure. _ 

THE THIGH. 

The Muscles.— The muscles of the thigh surround the femur in such a manner that only 
the great trochanter above, the condyles below, are palpable beneath the skin. We ditferentiaie 
the anterior group of extensors, the posterior group of flexors, and ihc internal group of adduc- 
tors (Figs. 79 and 82). There is also a superficial group composed of the tensor jascuE lata, 
passing from the anterior superior spine of the ilium to the fascia lata, and of the sartorius, which 
arises from the anterior superior iliac spine and inserts inlo the tibia below the internal tuber- 
osity and as far forward as the tibial tubercle. 

The quadriceps extensor cruris consists of four parts : the rectus, the vastus extemus, the 
vastus intemus, and the crureus. The rectus muscle arises by two short tendons from the an- 
terior inferior iliac spine and from the bone alongside of the acetabulum; the vastus externus 
springs from the great trochanter, from the outer lip of the linea aspera, and from the external 
intermuscular septum; the vastus internus takes origin from the inner Up of the Hnea aspera 
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and from the internal iniennuscular septum; the crureus (vastus intermedius) arises from the 
inlertrochanleric line, is covered by ihe rectus, and is adherent in a var^nng degree to the \'aslus 
extemus and intemus muscles. The quadriceps surrounds the shaft of the femur with the ex- 
ception of the linea aspera and of the planum poplitcum. All four portions of this muscle ter- 
minate above the knee in a common tendon which, after enclosing the patella, is inserted as the 
ligamentum patelIa:^ into the tubercle of the tibia. 

The three flexor muscles are situated posteriorly and take origin from the tuberosit)* of the 
ischium. The biceps flexor cruris, in addition to its long head which arises in common with 
the semitendinosus from the tuberosity of the ischium, has a short head from the outer lip of 
the linea aspera; the muscle inserts into the head of the fibula. The semitendinosus muscle has 
a long tendon which imbeds itself in a broad furrow upon the posterior surface of Jhe semi- 
membranosus and inserts into the tibia behind the gracilis and sartorius muscles with a broad 
tendon extending as far forward as the tibial crest. The semimembratwsus muscle arises by a 
broad tendon from the ischial tuberosity and is inserted into the posterior surface of the inlemal 
tuberosity of the tibia. 

The adductors arc interposed between the extensors and flexors of the thigh; the>' arise from 
the pelvis and run to the inner lip of the linea aspera and to the internal epicondyle of the femur. 
The common tendon contaltis 5e\eral small orifices for the perforating arteries, which run from 
the anterior to the posterior surfaces of the thigh, and also the large slit {hiatus adductorius) 
for the passage of the femoral vesseb into the popliteal space. The pecHneus muscle commences 
at the crest of the os pubis, converges toward the iliopsoas, and runs jwsteriorly to the linea 
pectinca femoris. Since it runs posteriorly with the iliopsoas muscle, a fossa is formed below 
Poupart's hgament, covered by the fascia lata (jossa iHapectinea), in which the large femoral 
vessels are situated (Fig. 79). It forms the deepest portion of Scarpa's triangle (trigonum femor- 
ale), which is bounded internally by the inner margin of the adductor longus and externally by 
the iimer margin of the sartoriiis. The adductor longus muscU lakes origin from the pubis 
below ihe pubic spine and is attached to the inner lip of the linea aspera. The adductor brevis 
muscle passes from the inferior ramus of the pubis to the upper third of the inner lip of the linea 
aspera; the gracilis muscle runs from the inferior pubic ramus to the tibia below the internal 
tuberosity, extending as far forward as the tibial tubercle; the adductor magnus muscle, situated 
most fwsteriorly, arises from the inferior ramus of the pubis and of the ischium as well as from the 
ischial tuberosity and b inserted along the entirelengthof the inner lip of the hnca aspera and also 
by a strong tendon into the internal epicondyle of the femur. The hiatus adductorius is situated 
above this tendon. At the junction of the middle and lower thirds of the femur an aponeurosis is 
stretched across from the tendon of the adductor magnus tn the vastus intemus; this aponeurosis 
forms the anterior and internal wall (Fig. 80) of a canal ending at Ihc hiatus adductorius, the 
canalis adductorius or canal 0/ Hunter. The posterior wall of this canal is formed by the asso- 
ciated tendons of the adductor longus and magnus muscles and it is bounded extemallv by the 
vastus intemus and the femur. This canal gives passage to the femoral arteri- and vein. 

Femoral Artery. — The femoral arter\- (Figs. 79-82) passes beneath Poupan's ligament 
midway between the anterior superior spine of the ilium and the symphysis pubb and enters the 
fossa iliopectinea. In this situation the arteiy may be compressed against the underlying 
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THE THIGH. 
Fig. 8j. — A croes-iectioa above ihe middle of the thigh. 



pectineal eminence; care must be taken to avoid pressing upon the vein, which is situated in- 
lemaily. We differenliale three portions of ihe artery. The first portion extends from Pou- 
part's ligament to the sartorius muscle and is situated in Scarpa's triangle. In addition to the 
superficial vessels previously mentioned (see page lai) the femoral artery gives off the large 
trunk of the profunda jevwris (Fig. 8i). This vessel usually arises about three centimeters below 
Pouparl's ligament ; it may, however, commence at a higher level, and this point must be borne 
in mind in ligating the femoral artery. The two large circumflex arteries arise here as well as the 
three perforating arteries for the flexor surface. From the iliopectineal fossa the artery runs 
in the groove between the vastus internus and the adductors, covered only by the fascia lata, 
and then passes beneath the sartorius muscle. It consequently leaves Scarpa's triangle and 
enters upon the second portion of its course, which is situated below the sartorius mi^scle. In 
this situation it may be readily exposed by the aid of a line drawn from the middle of Poupart's 
ligament to the inner condyle of the femur and by displacing the sartorius internally. The 
third portion of the vessel is found in Hunter's canal (canalis adductorius, see page 160). Be- 
fore entering the canal, or in the canal itself, the artery gives off the anastomotica magna, which 
runs to the knee-joinl. 

Femoral Vein. — The femoral vein (Fig. 79) is to the inner side of the artery above, but 
gradually passes behind it, so that at the entrance to Hunter's canal the vein is almost entirely 
concealed by the artery (Fig. 80). The nearer we approach to the knee, the firmer becomes 
the connective tissue between the artery and the vein, for which reason the ligation of the artery 
in this situation is more difficult on account of the necessary isolation of the vein. 

Anterior Crural Nerve. ^Thc anterior crural ner\'e (Fig. 79), the motor ner\'e for the quad- 
riceps and the sartorius muscles, passes to the thigh through the lacuna musculorum (see page 
157 and Fig. 76) to the outer side of the femoral arterj' and separated from it by the iliopecti- 
neal fascia. It is scarcely endangered by the ligation of the artery, and divides just below Pou- 
part's ligament into cutaneous and muscular branches. The longest branch is the cutaneous 
nerve, designated as the long saphenous (Figs, 80 and 82), which accompanies the femoral artery 
to Himter's canal; the nerve then passes through the anterior wall of the canal, runs beneath the 
sartorius muscle, perforates the fascia lata behind the insertion of the sartorius, and accompanies 
the long saphenous vein to the internal malleolus. 

Sciatic Nerve. — The sciatic nerve, the motor nerve of the flexors, and often made familiar 
to the laity by sciatica, leaves the pelvis through the infrapyriform foramen (see page 146 and 
Figs. 78 and 82); it lies at first upon the obturator internus and the two gemelli muscles be- 
neath the gluteus maximus, and then upon the quadratus fcmoris between the great trochanter 
and the tuberosity of the ischium. It becomes superficial at the lower border of the gluteus 
maximus muscle and for a short distance is covered only by the skin and fascia. In this situa- 
tion the nerve is accessible to electric and surgical treatment. In order to expose the nerve the 
patient is placed upon the abdomen and a line Is drawn from the great trochanter to the tuber- 
osity of the ischium ; an incision is now made parallel to the inferior margin of the gluteus maxi- 
mus at the junction of the inner and middle thirds of this line. It must be remembered that 
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the gluteofemoral crease does not correspond with the inferior margin of the gluteus maximus 
but that it is situated from two to three fingerbreadths above this margin. In its further course 
the sciatic nerve passes beneath the muscles arising from the tuberosity of the ischium, disappear 
ing beneath the biceps, and runs downward in the middle of the posterior surface of the thigh 
covered by the long head of the biceps, to reach the popliteal space. Anteriorly the nerve rests 
upon the adductor magnus muscle. It is surrounded by very loose connective tissue in whicl 
gravitating abscesses leaving the pelvis through the sciatic foramina may extend downwarc 
along the nerve into the popliteal space. The nerve may divide high up into its two termina 
branches, the itUemal and the external popliteal nerves; the point of division is usually situates 
just above the popliteal fossa (Fig. 83). The nerve supplies the long head of the biceps, th< 
semimembranosus, and the semitendinosus from the portion which subsequently becomes th< 
internal popliteal nerve, and the short head of the biceps from the portion which goes to fom 
the external popliteal nerve. The sciatic nerve also gives filaments to the adductor magna 
muscle. 

Obturator Nerve. — The obturator nerve (Figs. 71 and 73), the motor nerve of the adductor 
and the last branch of the lumbar plexus, runs into the true pelvis to the inner side of the psoa 
muscle, and, accompanied by the obturator artery, to the obturator canal, and divides, after it 
exit from the canal, into an anterior and a posterior branch. The anterior branch lies betweei 
the adductor brevis upon one side and the pectineus and the adductor longus upon the other 
it supplies these muscles and the gracilis and ends in an unimportant cutaneous branch upon th 
inner side of the thigh (Fig. 79). The posterior branch lies beneath the adductor brevis an< 
upon the adductor magnus and supplies the latter muscle. 

THE REGION OF THE KNEE. 
In the region of the knee may be easily seen and felt the movable patella^ imbedded in th 
tendon of the quadriceps and covered only by the skin and bursas (see page 165), and the It go 
mentum patelUty which passes from the apex of the bone to the tubercle of the tibia. To eithe 
side may be felt the condyles and the epicondyles of the femur. When the knee is flexed, th 
patella descends so that the upper portion of the intercondyloid fossa of the femur (the trochlea 
is exposed to palpation. To the outer side of the extended knee a strong band may be distinct! 
felt passing upward from the external epicondyle; this structure is the terminal portion of th 
iliotibial band of the fascia lata. To either side of the patellar tendon may be felt the articula 
space between the tibia and the femur, and, upon the outer side of the joint, the head of th 
fibula and the strong tendon of the biceps which passes upward from this structure. [On eithe 
side of the patella and above it are depressions; these, with the depressions on either side of th 
patellar ligament, disappear when there is fluid in the joint cavity. When fluid is present, th 
patella ** floats"; which means that by pressure backward the patella may be forced in contac 
with the femur, but when the pressure is released it rebounds. — Ed.] When the knee is flexed, th 
biceps tendon may be followed upward upon the posterior surface of the thigh. It forms th 
outer boundary of the upper portion of the popliteal fossa, the inner boundary being fumishe 
by the tendons of the semitendinosus, semimembranosus, and gracilis. The lower portion < 
the diamond-shaped popliteal fossa is bounded by the origins of the gastrocnemius muscle. 





■ 


^^^^^^^P »;- 




mmfi 


11 




""""■ IRHr ■ 


1 ^H _ M. bice|.i4 fcnioris (»liorl hcail) 




M. semi mcmbTunos lis .. ^9— ^| l^^^lv 


1 ■ 






mi - 


IM. »,,„„„., ,„,.<,.„„..„, 






Pol>htc.il 1 1 iHM lA 


¥.IZ"IZ 


PobliT«l ar<rry - U J- JHI 1 l\ - 






1 IHUiX 


"M (ptronml n,r,t, 


Sui«^r 


Sural nrlenei _ fl 


u 


II 


|Ai:iz 








f \\ J Cmmunica.. |.=ron.i 






til inlHlll 1 


\Y9 M. gaslrocnemiii^ loutcr h»d i 




M. (,'asirociiFinru^ M 


1 ! ™ill 1 -i 






(inner h«.l) - ll 


Ki ' ■lui'l Si 


ll 1 




11 


l"~' 




f 


m 



i 



^ THE REGION OF THE KNEE. 1 63 

Fio. 83. — The popliteal space. 

Fig. 84. — The knee-joint after the injection of a blue mass into the articular cavity; the bursas communicating with 
the joint are also filled with the blue injection. The non-communicating bursas have been injected with a red mass. 
(From a Berlin model.) 



The superficial structures of the popliteal space are the short saphenous vein and nerve 
(Fig. 83). The short saphenous vein lies upon the deep fascia. It arises behind the external 
malleolus, runs upward upon the muscles of the calf in the furrow between the two heads of the 
gastrocnemius, perforates the deep fascia in the popliteal space, and empties into the popliteal 
vein. It usually gives oflf a branch which runs to a higher level and empties into the vena pro- 
funda femoris. To the outer side of the vein the short saphenous nerve runs downward as far 
as the external border of the foot. This nerve arises upon or beneath the deep fascia in the 
popliteal space or lower down by the union of the communicans poplitei (n. cutaneus surae medialis), 
from the internal popliteal nerve, with the communicans peronei (n. cutaneus surae lateralis), 
from the peroneal nerve. To the inner side of the knee is the internal (or long) saphenous vein, 
and somewhat posterior to this structure the long saphenous nerve makes its appearance be- 
neath the tendon of the sartorius muscle (see page 161). In the median line of the popliteal 
space the internal popliteal nerve may be felt, and even seen in spare individuals, when the knee 
is extended; it is the motor nerve of the flexor surface and gives oflf branches to the heads of the 
gastrocnemius muscle in this situation. Somewhat deeper and closely associated with the nerve 
upon its inner side is the popliteal vein^ and still deeper and more internal is the popliteal artery. 
The popliteal artery makes its appearance at the opening in the adductor magnus and lies first 
upon the posterior surface of the vastus intemus and then upon the planum popliteum, though 
it is separated from this bony surface by a small quantity of fat ; lower down the vessel is inti- 
mately related with the capsular ligament of the joint, so that it will be readily understood that 
the artery and its accompanying vein must suffer compression in posterior dislocations at the 
knee, and that this relation must always be borne in mind in resections of the articulation. It 
is also clear that in supracondyloid fractures of the lower end of the femur in which the lower 
fragment is tilted backward by the gastrocnemius muscle disagreeable symptoms will be pro- 
duced by the laceration of the popliteal vessels and of the internal popliteal nerve. The artery 
finally runs upon the popliteus muscle, at the inferior margin of which it divides into its terminal 
branches, the anterior and posterior tibial arteries. In addition to the numerous branches to 
the muscles in this region, of which the large sural arteries to the heads of the gastrocnemius 
should be particularly emphasized, the popliteal gives off five articular arteries, which vary in 
size and aid in the formation of the rete articulare. There are two superior and two inferior 
articular arteries (an external and an internal of each), and an azygos articular (a. articularis 
genu media) which passes into the interior of the joint. 

The peroneal nerve (external popliteal) (Fig. 83) follows the inner border of the biceps 
muscle and gradually becomes more distant from the internal popliteal nerve; at the head of 
the fibula it enters the peroneus longus muscle and immediately divides into its two main branches, 
the musculocutaneous and the anterior tibial nerves. 

Knee-joint. — ^The study of the knee-joint (Fig. 84) should be preceded by a review of the 
following parts: At the lower end of the femur, the condyles, the epicondyles, the fossa inter- 
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condylea, the linea intercondylea, and the facies patellaris; at the upper end of the tibia, the 
tuberosities with their articular surfaces, the eminentia intercondylea, the tuberculum intercon- 
dyleum anterius and posterius, and the fossa intercondylea anterior and posterior. The head 
of the fibula is connected to the tibia by an articulation which does not communicate with the 
knee-joint. The posterior surface of the patella is covered by hyaline cartilage and forms the 
immediate anterior boundary of the articular cavity; during flexion and extension of the joint 
it slides up and down upon the facies patellaris of the femur. The incongruity of the articular 
surfaces of the tibia and of the femur is partly compensated for by the interposition of the in- 
ternal and external semilunar carriages (meniscus lateralis and medialis). The external meniscus 
is the more sharply curved and its ends are attached immediately in front of and behind the 
spine of the tibia (eminentia intercondylea tibiae). The internal meniscus is more semilunar in 
shape; it commences in front at the margin of the articular surface of the tibia and ends behind 
at the posterior intercondyloid fossa. 

The capsular ligament is in very intimate relation with muscle-insertions which help to 
strengthen it. Anteriorly the tendon of the quadriceps encloses the patella and ends in the 
patellar ligament running to the tubercle of the tibia. Posteriorly are the popliteus, the origins 
of the gastrocnemius, and the insertion of the semimembranosus, externally the biceps runs to 
the head of the fibula, and internally are the three tendons of the sartorius, semitendinosus, and 
gracilis, forming the **pes anserinus." The capsular ligament passes from the posterior surface 
of the tendon of the quadriceps to the anterior surface of the end of the femur somewhat above 
its cartilaginous surface and excludes the epicondyles from the articular cavity. Posteriorly it 
is attached to the intercondyloid line. At the tibia the capsular ligament runs from the edge of 
the cartilaginous surface to the outer borders of the menisci, and to the inferior margin of the 
patella. At the upper and anterior portion of the articular cavity the large suprapatellar bursa 
is situated between the femur and the quadriceps tendon and communicates directly with the 
joint (Fig. 84). This bursa extends upward a distance of four to eight centimeters above the 
upper margin of the patella with the leg in the extended position. 

The ligaments consist of internal, lateral, and posterior bands of connective tissue. The 
internal ligaments are the ligamenta cruciata^ and they check excessive pronation. The anterior 
crucial ligament passes from the inner surface of the external condyle of the femur to the anterior 
intercondyloid fossa of the tibia; the posterior crucial ligament runs from the outer surface of 
the internal condyle to the posterior intercondyloid fossa. Both ligaments are united to each 
other by connective tissue, project into the interior of the joint from the posterior portion of the 
capsular ligament, and are incompletely covered by the synovial membrane. The lateral liga- 
ments are the ligamentum collaterale fibulare (the long external lateral ligament) , which runs 
from the external condyle of the femur to the head of the fibula as a comparatively independent 
structure, and the ligamentum collaterale tibiale (the internal lateral ligament) , a broad fibrous 
radiation in the capsular ligament extending from the internal condyle of the femur to the margin 
of the cartilaginous surface of the tibia. Posteriorly there are two ligaments: (i) The liga- 
mentum popliteum obliquum, running from the external condyle of the femur obliquely down- 
ward and inward, where it becomes adherent to the tendon of insertion of the semimembranosus 
muscle; (2) the ligamentum popliteum arcualum, a curved fibrous band radiating from the ex- 
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temal condyle of the femur lipward and inward in the capsular ligament. [The Ugamentum 
popliteum obliquum (the ligamentum posticum Winslowii) and the ligamentum popliteum arcua- 
tum are usuaUy regarded as reinforcements of the posterior ligament which is attached to the 
femur above and the tibia below. — Ed.) 

No joint possesses so many bursas as the knee-joint, and diseases of the bursas are conse- 
quently more frequent here than in any other situation. The bursas communicating with the 
articular cavity (blue in Fig. 84) are: (1) The bursa supra pal€iiar is. (2) The bursa between 
the semimembranosus and inner head of the gastrocnemius muscles. In effusions into the 
knee-joint this important bursa is frequently demonstrable as a fluctuating tumor upon the 
posterior and inner aspect of the knee. (3) The bursa oj Ihe popliievs muscle; this may extend 
outward and communicate with the superior tibiofibular articulation. 

The bursas not communicating with the articular cavity (red in Fig. 84) are: (i) The pre- 
patellar bursas, of which three may sometimes be distinctly diffcrenlialed (bursse subcutanea, 
subfascialis, and sublendinea) ; as a rule, they communicate with each other more or less. They 
frequently become inflamed, and such a condition should not be confounded with arthritis. (2) 
The deep injrapalellar bursa, between the ligamentum patellte and the tibia. (3) The sub- 
cutaneous bursa over the tubercle of the tibia. (4) The bursa anserina, between the tendons of 
the sartorius, semltendinosus, and gracilis muscles and the tibia. The sartorius muscle fre- 
quently possesses an individual bursa which does not communicate with the bursa a 



THE LEG. 
The muscles of the leg are so arranged that the orJy portions of the bones which may be 
distinctly felt are the inner surface, the crest, and Ihe internal malleolus of the tibia, and the 
head and external malleolus of the fibula. Owing to the subcutaneous position of the internal 
surface of the tibia, fractures of the bone in this situation are frequently made compound by 
concomitant injury of the integument. The extensor muscles arc situated anteriorly to the 
L outer side of the tibial crest between the tibia and the fibula. Posteriorly the curve of the calf 
1 is produced by the triceps surer muscle, the tendon of which (lendo Achillis) may be distinctly 
felt in the lower part of the leg. The entire musculature may be subdivided into three groujjs: 
anteriorly upon the interosseous membrane and between the tibia and the fibula are the exten- 
sors; externally, the fibula is surrounded by the fibular group; posteriorly is the flexor group, 
which may be further differentiated into a superficial and a deep layer. The antcrivr intermus- 
cularjepium, passing from the deep fascia to the fibula, separates the extensors from the fibular 
group of the peronei muscles; the posterior intermuscular septum passes from the deep fascia 
I to the fibula, in a similar manner, and divides the peroneal muscles from the flexor group. On 
■the posterior aspect of the leg the deep layer of the crural fascia is inserted between the super- 
Ificial and the deep group of the flexors. 

I. Extensor Muscles.^d) The tibialis anticus takes origin from the outer surface of the 
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behind the sustentaculum tali of the os calcis to the sole of the foot, crosses the tendon of the 
flexor longus digitorum, and is attached to the second phalanx of the great toe. Between the 
internal malleolus and the tuber calcanei each of the tendons of the flexor longus digitorum, 
tibialis posticus, and flexor longus hallucis possesses an individual synovial sheath which is 
bridged over by the internal annular ligament (ligamentum lacinialum). 

Anterior Tibial Artery. — After the popliteal artery divides into its two terminal branches 
at the upper margin of the soleus muscle, the anterior tibial artery (Fig. 85) gives off a small 
posterior recurrent branch and passes anteriorly above the upper margin of the interosseous 
membrane. The vessel runs downward upon the anterior surface of the interosseous mem- 
brane, being situated at first between the tibialb amicus and extensor longus digitorum muscles, 
and then between the former and the extensor longus hallucis. Above the malleolar region the 
artery lies directly upon the external surface of the tibia; it then passes beneath the anierior an- 
nular ligament and runs forward upon the foot as the dorsalis pedis. During life the course of 
the artery is indicated by a line drawn from a point midway between the tubercle of the tibia and 
the head of the fibula to a point upon the anterior surface of the ankle midway between the two 
malleoli. In addition to muscular branches, the vessel gives off the anierior tibial artery above, 
which runs upward to the anastomosis about the knee, and the exicmal and the inkmal maile- 
olar arteries below. None of the branches are of great importance from a practical standpoint. 
The artery is accompanied by the anterior tibial ntrve (Fig. 85). This nerve pierces the origin 
of the extensor longus digitorum and runs at first to the outer side of the artery and then on top 
of it to the dorsum of the foot. It is the motor nerve for ihe three extensor muscles and for 
the extensor brcvis digitorum upon the dorsum of the foot. The musculocutaneous nerve is 
more superficial than the preceding; it passes between the peroneus longus and brcvis muscles, 
supplying both, pierces ihe deep fascia at the Junction of the inferior and middle thirds of the 
leg, and divides, before reaching the foot, into an external and an internal branch (N. culancus 
dorsi pedis medialis and intermedius). In paralysis of the peroneal nerve the patient stumbles 
over his own toes and loses sensation over almost all of the dorsum of the foot. 

Posterior Tibial Artery.— The posterior tibial artery (Fig. 86) runs between the soleus 
and tibialis posticus, beneath the flexor longus hallucis, and then between the flexor longus 
digitorum and the flexor longus hallucis. It is superficial and easily accessible between the 
i^tendo AchiUis and the internal malleolus. In this situation it b placed to the inner side of the 
i^aosterior tibial nerve and may be readily hgated. In tenotomy of the tendo AchiUis the artery 
can scarcely be injured if ordinary care is observed. Behind the internal malleolus the vessel 
divides into its terminal branches — the external and internal plantar arteries. In the ligation of 
the artery behind the internal malleolus particular care must be taken to avoid opening the 
synovial sheath of the tibialis posticus, which lies immediately to the inner side of the vessel 
(Fig. 87). The chief branch of the posterior tibial, the peroneal artery (Fig. 86), arises high up, 
runs downward behind the fibula covered by the flexor longus hallucis muscle, and ends at the 
mter side of the c»s calcis with branches to the rete calcanei. The posterior tibial nerve, the 
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nerve for all of Urc flexor muscles, supplies the heads of the gasirocnemius and also the soleus 
in the popliteal space (Fig. 83) and runs downward to the outer side of the posterior tibial artery 
beneath the deep layer of the crural fascia. At the internal malleolus (Fig, 87) the nerve is 
dei'pcr than the aner>' and closer to the tendo Achillis. Before entering the sole of the foot it 
divides into the intern^ and extentai plantar turves. 

THE FOOT. 1 

Upon the dorsal surface of the foot may be seen Ine subcutaneous venous plexus, giving 
origin to the short saphenous vein (accompanied by the short saphenous ner\-e) behind the ex- 
ternal malleolus, and to the long saphenous vein (accompanied by the terminal ramifications ol 
the long saphenous nerve) in front of the internal malleolus. These structures are situated in a 
loftie ninncclive tUsue, the character of which favors the occurrence of edema. If the fool is 
slrongly flexed dt^rsally, the lendtm of the extensor longus katlucis, running to the great toe, springs 
into imiminence. To the inner side of thb structure may be felt the strong tendon 0} the tibialis 
antifus, on its way lo the inner margin of the sole, the tendons of Ike extensor longus digUorum are 
aUo made pn^mineiit (Fig. 85). In dorsal fle-\ion the tense extensor brevis digitorum is also pal- 
pable. In the middle of the dorsum of the foot to the outer side of the tendon of the extensor 
Uwgus halhicis may be fell the pulsations of the super/ieiaJ dorsalis pedis artery. The tendons 0} the 
prriMei, though le»s pntminent, may also be distinaly palpated beneath the exiemal malleolus 
during dor»al flexion. In the silling ^xislurc with the fool resting flat upon the floor, the tip of 
the finger may tn- (>Uiced in n depn-ssion upon the dorsum ol the foot midway between the lower 
extremities of the malleoli, and in this depression the tendons may be made to ^ide beneath the 
finger. Just above this depr^-ssion nwy be felt the lower md oj tke tibia and below il the 
oitrtigaius: it conae<{Ucnlly marks the highest lev'vl of the ankle- joint. In this situation swelling 
and fluctuation may iKxajiionally be observed in inflanmialions of the articulation. At the inner 
margin of the sole the tubiTtttUly i4 the ttaphoid bifme may be frit without difficulty, below and 
in front U (he lower end \4 the internal malleolus; immedialeh* behind this point, Ckopart's 
ivticulMiim (nee yingv 170) nwy W ojK'ned. At the outer margin of the sole, opposite to the 
waphoiil tuberx'le but somewhat in fn>nt of it. may be fell the luberteiiy of the fifth metatarsal 
bone, which i» jusl in (nint i»f /.w/nintV arti<mUtiirm (see page I70>. Further anteriorly the 
melfttutiwl and phuliingfttl lxine» may be |>alp*led ujx^n both sides of the foot; the heads of the 
nieiatai'sal Imni's indicate the Itvatitm of the mtiatanopkal^mgt^ ortina/afuMu. In plantar 
iWxion Ihe he«tl» ivf tin- phwluutp-s may be feh upon the doi^ snifKe ot the toes; they tnai^ 
iho liittiatiitn of the iitrr phalamgr^ jitints- 

The iiiVMtli.t ftdii arlrty (Fig, SO. the awiinuatioo ot the anterior tibial, passes from the 
anterior unnuUr liuMmrnl aliuig the *K>r»ttl surface of the foot in the fii« interosseous space. Il 
rutvt ftnterioilv fr^m n ]\An\ inidwnv hctwctn 'he Twvi mallroli and divides at the bases of the 
ftvst and 1^ .the pUmtv digiiai (ramms flantaris pro- 

}unJH.^\ i-.i ,1 bones to the plantar arch, and a smaller 

liTHmh, tin . tutuung forward to the web between the 

^mt\ ami lUv i.*:*'H' >rsalB pedis gi\« oS the tarxtl artery (A. 
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Fig. 88. — A frontal section of the talocrural and talocalcaneal articulations. 
Fig. 89. — A diagrammatic representation of the joints of the foot. 



tarsea UUeralis)^ passing beneath the extensor brevis digitonim and anastomosing with the next 
branchi the mekUarsal artery {A. arcucUa), which runs outward upon the bases of the metatarsal 
bones and gives off the dorsal metatarsal arteries for the second, third, and fourth metatarsal 
spaces and the corresponding sides of the toes. To the inner side, the dorsalis pedis gives off 
two or three insignificant vessels^ the A a. tarsea mediates. 

The nerves 0} the dorsum 0} the foot (Fig. 85) are: (i) The musculocutaneous ^ which divides 
at a higher level into an external and an internal branch (see page 167). They supply digital 
branches for all of the toes except the outer side of the little toe and the adjacent surfaces of 
the great and second toes. The latter is suppUed by the anterior tibial; the outer margin of 
the dorsum of the foot and of the little toe is supplied by the short saphenous^ which is known 
in this situation as the JV. cutaneus dorsi pedis lateralis. All three nerves inosculate with each 
other. 

Sole of the Foot. — Beneath the tough skin of the sole of the foot there is a thick cushion 
of fat which is particularly well developed posteriorly. Beneath this fat is the strong plantar 
fascia^ which, like the palmar fascia, gives off five processes for the sheaths of the flexor tendons 
and the skin and possesses transverse trabecular In the middle of the foot the fascia is con- 
siderably thicker than at the sides and covers the fteocor brevis digitorum muscle, furnishing an 
origin for some of its fibers. The external plantar artery (see page 167 and Fig. 87) passes into 
the sole beneath the abductor hallucis and then runs outward between the flexor brevis digitorum 
and the flexor accessorius; the vessel then curves to the inner side of the foot and forms the 
plantar arch by anastomosing with the communicating branch of the dorsalis pedis. The plantar 
arch lies directly upon the bases of the second, third, and fourth metatarsal bones and upon the 
interosseous muscles. Anteriorly it gives off four digital branches (Aa, metatarsea plantares) 
for the interosseous spaces and the corresponding sides of the toes, while the outer and inner 
margins of the sole are supplied by separate branches from the arch. The smaller internal 
plantar artery runs anteriorly to the inner side of the abductor hallucis to the great toe, where 
it usually anastomoses with the first digital branch {A, metatarsce plantar is I). 

Before entering the sole the posterior tibial nerve divides into the external and the internal 
plantar nerves. The external plantar nerve accompanies the external plantar artery and divides 
into a superficial and a deep branch (Fig. 87). The superficial branch supplies the muscles of 
the ball of the little toe and gives off three digital nerves to the sides of the little toe and to the 
outer side of the fourth toe. The deep branch follows the plantar arch into the depth of the 
sole and supplies the interosseous muscles and the adductor hallucis. The internal plantar 
nerve runs to the inner side of the flexor brevis digitorum, supplies the muscles of the ball of 
the great toe and the flexor brevis digitorum, and ends in seven digital nerves which supply 
both sides of the three inner toes and the inner side of the fourth toe. 

For the movements of the foot there are two joints which are worthy of particular atten- 
tion: 

I. The ankle- joints or talocrural articulation (Figs. 88 and 89), between the leg and the 



lyo TOPOGRAPHIC AND APPLIED ANATOMY. 

astragalus; the trochlea and the lateral surfaces of the astragalus are surrounded by the articular 
surface of the lower end of the tibia and by the two malleoli. The capsular ligament is 
attached anteriorly and posteriorly to the astragalus at a slight distance from its articular surface 
and runs to the margins of the malleoli and of the articular surface of the tibia. The articular 
cavity communicates with that of the inferior tibiofibular articulation. The movements of the 
joint are those of dorsal and plantar flexion. 

2. The idotarsal artictdaiUm (Figs. 88 and 89) consists of two separate portions: (a) The 
posterior calcaneo-astragcUoid articulation (Artie, talocalcanea), between the posterior articular 
surfaces of the astragalus and of the os calcis. The capsular ligament is attached close to the 
margins of the articular surfaces, (b) The anterior calcaneo-astragaloid articulation (Artie, 
talonavicularis), between the middle and anterior articular surfaces of the astragalus and of the 
OS calcis, and also between the head of the astragalus and the scaphoid bone. The capsular 
ligament is attached to the margins of the cartilaginous surfaces and is strengthened by the 
superior astragalonavicular ligament (ligamentum talonaviculare). The movement is chiefly 
that of pronation and supination. 

The remaining joints are : 

3. The calcaneocuboid (Fig. 89), between the corresponding articular surfaces of the os 
calcis and of the cuboid bone. This joint, together with the astragaloscaphoid, although sepa- 
rate anatomically, forms the so-called Clwparfs joint (Artie, tarsi transversa). 

4. The intertarscU articulations , between the remaining tarsal bones. 

5. The tarsometatarscU articulations y Lisjran€^s joint (the second metatarsal bone extends 
further posteriorly than the others). This articulation usually consists of three separate cavities 
(as shown in Fig. 89), of which the middle one communicates with the inlcrtarsal articulations 
and with the joint between the scaphoid and the cuneiform bones. 

6. The metatarsophalangecU and the inter phalangeal articulations. 

These articulations are strengthened by a number of ligaments. The external lateral liga- 
ment is composed of three fasciculi : The anterior astragalofibular ligament, from the external 
malleolus to the outer surface of the astragalus; the posterior astragalofibular ligament, from 
the external malleolus to a tubercle on the posterior surface of the os calcis; the ealcaneofibular 
ligament, from the tip of the external malleolus to the outer surface of the os calcis. 

The internal lateral ligament (ligamentum deltoideum) radiates from the internal malleolus 
to the scaphoid, astragalus, and caleaneum. 

The astragalus and the caleaneum are united by the ealcaneoastragaloid ligaments. Special 
mention should be made of the interosseous ligament which unites the anterior end of the cal- 
eaneum with the inferior surface of the ncek of the astragalus. The ligamentum bifurcatum* 
is situated upon the dorsal surface and unites the anterior end of the dorsal surface of the cal- 
eaneum with the cuboid and scaphoid bones. 

Upon the plantar aspect the foot is strengthened by the ligaments proceeding from the 
OS calcis and running to the scaphoid, to the cuboid, and to the bases of the metatarsal bones. 
The chief of these is the long plantar ligament passing from the inferior surface of the os calcis 
to the cuboid and to the metatarsal bones. The inferior calcaneonavicular ligament is also found 
in this situation. 

♦ Superior calcaneonavicular -f internal calcaneocuboid. 
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REVIEW QUESTIONS. 

Where may the pulsations of the femoral artery be felt? 

How may the location of the acetabulum be projected upon the surface of the body? 

How does the ligamentum teres of the hip-joint manifest its importance after an intracapsular 
fracture of the neck of the femur? 

Of what importance is the attachment of the capsular ligament of the hip for the nature of (that 
is, in deciding the nature of) the fractures of the neck of the femur? 

Where are the weak places in the capsular ligament of the hip? 

What bursa frequently communicates with the hip- joint? 

From what regions do the so-called inguinal glands receive their lymph? 

What landmarks aid in the location of the sciatic nerve? 

What is the practical significance of the loose connective tissue accompanying the sciatic nerve? 

What effect may a posterior dislocation at the knee or a fracture of the lower end of the femur 
have upon the popliteal vessels and upon the internal popliteal nerve? 

What are the important bursas communicating with the knee-joint, and what are they which do 
not communicate with this articulation? 

What relation must be borne in mind in exp6sing the popliteal artery? 

Where may the posterior tibial artery be easily ligated, what synovial sheath is thereby endangered, 
and in the division of what tendon must the position of the artery be remembered ? 

How may the position of the ankle-joint be indicated externally? 

What landmarks are employed to find the lines of Chopart*s and of Lisfranc's articulations? 
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Abdomen, ii8 

contents of, 128 

external oblique muscle of, 120 

internal oblique muscle of, 120 

skin of, 120 
Abdominal aorta, 142 
aneurysm of, 142 

portion of ureter, 141 

regions, lateral, 120 

ring, external, 124 
internal, 124 

wall, 118 
anterior, inner surface of, 123 
arteries of, 121 

external cutaneous nerve of, 123 
inspection and palpation of, 119 
lipoma of, 119 
muscles of, 120 
nerves of, 123 

palpation and inspection of, 119 
tumors of, 119 
veins of, 122 
venae comites of, 122 
Abducent nerve, 33, 47, 48 
Abscess above and below mylohyoid 
muscle, 54 

cerebellar, from suppuration in mid- 
dle ear, 59 

in brain from suppuration in mid- 
dle ear, 59 

mammary, 94 

mediastinal, rupturing through ster- 
nal foramen, 93 

of cer\ical lymphatic glands, 64 

of fat behind thyrohyoid ligament, 
66 

of hip-joint, 157 

of kidney, 139 

of larynx, 66 

of liver, 130 

of mediastinum, 104 

perinephritic, 141 

periproctitic, 147 

perityphlitic, 137 

retropharyngeal, 58 



Abscess, retropharyngeal, from dis- 
eases of cervical vertebras, 58 

subphrenic, 132 
Acetabulum, 156 
Acromioclavicular articulation, 73 
Acromion, 92 

Acromiothoracic artery, 74, 95 
Adam's apple, 66 
Adductor brevis muscle, 160 

longus muscle, 160 

magnus muscle, 160 

muscles, 160 
Aditus ad laryngem, 58 
Alveolar artery, superior, 40 
Ampulla recti, 150 
Anastomotica magna artery, 78 
Aneurysm, aortic, 97 

of abdominal aorta, 142 

of aortic arch, 113 

of ascending aorta, 112 

of descending aorta, 114 
Anger, vein of, 26 
Angle, lieno-renal, 133 

of Ludwig, 90 

of scapula, inferior, 92 
internal, 92 

sternal, 90 
Angular artery, 40 

vein, 40 
Ankle-joint, 169 
Annular ligament, anterior, 85 

posterior, 85 
Annulus femoralis, 125 
Ansa hypoglossi, 64 
Antero-lateral fontanelle, 20 
Anteversion of uterus, 152 
Antrum, mastoid, suppuration in mid- 
dle ear extending into, 59 

of Highmore, 49, 51 
Anus, artificial, 138 
Aorta, abdominal, 142 
aneurysm of, 142 

arch of, 113 

aneurysm of, 113 

ascending, 112 



Aorta, ascending, aneurysm of, xxa 
descending, aneurysm of, 114 
thoradc, ascending, 113 
stenosis of, 97 
Aortic aneurysm, 97 
Apertura p3rriformis, 48 
Apex, cardiac, 107 
Apex-beat of heart, 90 
Arachnoid membrane, 33 
villi of, 33 
rupture of, 33 
Arch of aorta, 113 
aneurysm of, 113 
palmar, deep, 86 
superficial, 86 
plantar, 169 
Arcuata artery, 169 
Arcus tendineus, 146 
venosus juguli, 68 
Arm, upper, 77 
Arteria colica dextra, 136 
media, 136 
sinistra, 136 
hepatica propria, 130 
intestinales, 136 
Arterial supply of brain, 33 
Artery, acromiothoracic, 74, 95 
alveolar, superior, 40 
anastomotica magna, 78 
• angular, 40 
arcuata, 169 
articular, inferior, 163 

superior, 163 
articularis genu media, 163 
auditory, internal, 34 
auricular, posterior, 26 
axillary, 73, 74 
azygos, articular, 163 
basilar, 34 
brachial, 78, 80 
carotid, common, 63, 68, 70 
right, 69 
external, 63 
internal, 26, 34, 63 
hemorrhage &om, 34, 60 
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Artery, central, of retina, 46 
cerebellar, anterior inferior, 34 

posterior inferior, 34 

superior, 34 
cerebral, anterior, 35 

middle, 35 

posterior, 34 
cervical, ascending, 70 

deep, 70 
choroid, anterior, 35 
ciliary, long, 46 

short, 46 
circumflex, anterior, 75 

external, 161 

posterior, 75 
colica dextra, 136 

media, 136 

sinistra, 136 
comes nervi ischiadic!, 159 

phrenici, 94, 99 
communicating, posterior, 34, 35 
coronary, 113 

inferior, 40 

superior, 40 
dental, inferior, 40 
dorsalis hallucb, 168 

pedis, 167, 168 
superficial, 168 

scapuls, 74, 96 
epigastric, deep, 121 

inferior, 121 

superficial, 121 

superior, 94 
ethmoidal, anterior, 46 

posterior, 46 
facial, 39, 64, 65 
femoral, 155, 160, 161 

first portion of, 161 

second portion of, 161 

third portion of, 161 
frontal, 26, 46 
gastric, 129 
gastroduodcnal, 130 
gastro-epiploica sinistra, 130 
gluteal, 159 

hemorrhoidal, superior, 136 
hepatic, 127, 129 
hypogastric, 154 
ileocolic, 136 

iliac, circumflex, deep, 122 
superficial, 121 

common, 142 
infraorbital, 40 
innominate, 69 



i 



Artery, intercostal, 96 
anterior, 94 
injuries of, 96, 97 
relation with intercostal grooves, 

96 

seven lowermost, 121 

superior, 70, 96 
interosseous, anterior, 83 

common, 83 

palmar, 86 

posterior, 83 
lachrymal, 46 
lingual, 39, 56, 64 
lumbar, 122 

main, of cranium, points of en- 
trance, 21 
malleolar, external, 167 

internal, 167 
mammary, internal, 70, 93 

anterior intercostal branches of, 

96 

injuries of, 94 
maxillar}', internal, 39, 40 
meningeal, middle, 29, 40 

anterior branch, method of ex- 
posing, 29 

hematoma of, 29 

injuries of, 29 

posterior branch, method of 
exposing, 30 
mesenteric, inferior, 136 

superior, 135 
metatarsal, 169 
metatarsea dorsalis I, 168 

plantaris, 169 
metatarsea plantaris I, 169 
musculophrenic, 94 
occipital, 26 
of abdominal wall, 121 
of diaphragm, 99 
of face, 39 
of forearm, 83 
of mammar>' gland, 94 
of nasal cavity, 50 
of scalp, 26 
of stomach, 129 
ophthalmic, 34, 30, 46 
palatine, ascending, 40 

posterior, 40 
pancrealicoduodenalis. inferior, 136 
perforating, anterior, 04 
pericardiaco-phrenic, 99 
peroneal, 167 
plantar, digital, 168 



Artery, plantar, external, 167, 169 
internal, 167, 169 
popliteal, 163 
princeps poUicis, 86 
profunda femoris, x6i 
inferior, 78 
superior, 78 
pterygopalatine, 40 
pudic, deep external, 158 
internal, 159 
superficial external, 158 
pulmonary, 114 
pyloric, 129 
radial, 83, 86 
pulse of, 82 
ramus cervicovaginalis, 151 
plantaris profundus, 168 
ranine, 56 

scapular, posterior, 71 
sciatic, 159 
sigmoid, 136 
sphenopalatine, 40, 50 
splenic, 130 
subclavian, 62, 70 
branches of, 70 
right, 69 
sublingual, 56 
submental, 40, 65 
subscapular, 74, 96 
superficialis vole, 86 
supraorbital, 26, 46 
suprascapular, 70 
tarsal, 168 
tarsea lateralis, 169 

medial cs, 169 
temporal, superficial, a6 
frontal branch, 26 
parietal branch, 26 
thoracic, intercostal branches of, g6 
long, 75, 95 
superior, 73, 95 
thoracicodorsalis, 74, 96 
thyroid, inferior, 70 

superior, 64 
tibial, anterior, 163, 167 

posterior, 163, 167 
transversa lis colli, 70 
i ulnar, 80, 83, 86 
' vasa intestini tenuis, 136 
' vertebral, 34, 70 
Articular arter}', inferior, 163 
superior, 163 
I Articularis genu media Artery, 163 
I Articulation, acromioclavicular, 73 
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Articulation between pisiform and 
cuneiform bones, ^ 

calcaneo-astragaloid, anterior, 170 
posterior, 170 

carpometacarpal, 88 

Chopart's, 168 

intercarpal, 88 

intermetacarpal, 88 

interphalangeal, 170 

intertarsal, 170 

Lisfranc's, 168 

metatarsophalangeal, 168, 170 

of metacarpal bone of thumb with 
trapezium, 88 

radiocarpal, 88 

radio-ulnar, inferior, 88 

talocrural, 169 

talotarsal, 170 
Artificial anus, 138 
Aryepiglottic fold, 58 
Arytenoepiglottic fold, 58 
Ascites, 123, 126, 131 
Astragalofibular ligament, anterior, 
170 
posterior, 170 
Astragalus, 168 

Atrophy, pressure-, of sternum, 93 
Attic, 59 
Auditory artery, internal, 34 

nerve, 33 
Auricular artery, posterior, 26 

vein, posterior, 27 
Auricularis magnus nerve, 68, 71 
Auriculotemporal nerve, 27 
Auriculoventricular orifices, 108 
Axilla, 74 

lymphatic glands of, 74 
Axillary artery, 73, 74 

cavity, 74 

line, 90 

anterior, 90 
posterior, 90 

lymphatic glands, 95 

vein, 73, 75 
Axis, cardiac, 105 

celiac, 129 

costocervical, 70 

pelvic, 144 

thyroid, 70 
Azygos articular artery, 163 

Barrel-shaped chest of emphysema, 

93 
Bartholin, duct of, 55 



Base-line, 37 
Reid's, 37 
Basilar artery, 34 
Basilic vein, 79 
median, 79 
Biceps flexor cruris, 160 
muscle, 77 
tendon, 79, 162 
Bicipital groove, 72, 77 
Black-heads, 50 
Bladder, female, 151 
male, 147 

relation of rectum to, 148 
rupture of, 148 
Blood, effusions of, in subarachnoid 
space, 33 
venous, from brain, 18, 21 
Blood-supply of diaphragm, 99 
of dura mater of brain, 29 
of palate, 57 
of pericranium, 28 
of scalp, 25 
Bone, hyoid, 62 

metacarpal, of thumb, with trape- 
zium, articulation of, 88 
pisiform and cuneiform, articula- 
tion between, 88 
scaphoid, 168 

temp)oral, tympanic plate of, 59 
Wormian, 20 
Bony thorax, 92 
Bosom, 9 1 

Brachial Sirtery, 78, 80 
plexus, 73, 75, 97 

internal cutaneous nerve of, 75 
lesser internal cutaneous nerve of, 

75 
Brachialis anticus muscle, 77 

Brain, abscess in, from suppuration 

in middle ear, 59 

arterial supply of, ^;^ 

dura mater of, 28 

blood-supply of, 29 

middle meningeal artery of, 29 

sinuses of, 30 

membranes of, 28 

nerves of, 32 

pia mater of, ^^ 

venous blood from, 18, 21 

Breast, chicken, of rachitis, 93 

funnel, 93 

Breathing, costal, 103 

diaphragmatic, 103 

Bulbo-cavemosus muscle, 146, 147 



Bulla ethmoidalis, 53 
Bursa anserina, 165 

between semimembranosus and in- 
ner head of gastrocnemius mus- 
cles, 165 

iliopectineal, 156 

infrapatellar, deep, 165 

intratendinea olecrani, 79 

mucosa subscapularis, 76 

of knee-joint, 165 

of popliteus muscle, 165 

omentalis, 125 

prepatellar, 165 

subcutaneous, 79, 165 
over tubercle of tibia, 165 

subdeltoid, 77 

subfascialis, 165 

subtendinea, 165 

suprapatellar, 164, 165 

trochanterica, 158 
Buttocks, muscles of, 158 

Calcaneo-astragaloid articulation, 
anterior, 170 
posterior, 170 
Calcaneocuboid joint, 170 
Calcaneofibular ligament, 170 
Calcaneonavicular ligament, inferior, 

170 
Canal, carpal, 84, 86 
Hunter's, 160, 161 
obturator, 145, 146 
Canalis adductorius, 160, 161 
Capsula adiix)sa, 139 
Capsular ligament of elbow-joint, 81 
of hip-joint, 156 
of knee-joint, 164 
of shoulder-joint, 76 
Caput Medusar, 123 
Carcinoma of esophagus, 115, 116 

of rectum, 150 
Cardia, 128 
Cardiac apex, 107 
axis, 105 

dulness, absolute, 106 
line, inferior, 107 
left, 107 
right, 107 
sui>erior, 107 
transverse, 107 
Caries of base of cranium, 32 
Carotid artery, common, 63, 68, 70 
right, 6() 
external, 63 
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Carotid artery, internal, 26, 34, 63 
hemorrhage from, 34, 60 
triangle, 63 
tubercle, 63 
Carpal canal, 84, 86 
Carpometacarpal articulations, 88 
Cartilage, cricoid, 62 
semilunar, 164 
tarsal, 44 
thyroid, 62 
triangular, 49 
Caruncle, sublingual, 55 
Catarrh of frontal sinus, 19 
of lateral wall of nose, 54 
Cavernosa urethrs, 149 
Cavernous sinus, 31 
thrombosis, 31 
Cavum oris, 54 
Retzii, 148 
tympani, 59 
Celiac axis, 129 
Cells, ethmoidal, 53 
of mastoid antrum, suppuration in 
middle ear extending into, 59 
Central artery of retina, 46 
Cephalic vein, 73, 79 

median, 79 
Cerebellar abscess from suppuration 
in middle ear, 59 
artery, anterior inferior, 34 
posterior inferior, 34 
superior, 34 
Cerebral artery, anterior, 35 
middle, 35 
posterior, 34 
Cerebrospinal fluid, escape from ear, 

Cervical artery, ascending, 70 
deep, 70 
lymphatic glands, abscess of, 64 
plexus, 68, 71 
region, anterior, 63 
lateral, 63, 68 
median, 63, 65 
vertebras, diseases of, retropharyn- 
geal abscess from, 58 
relation of phar}''nx to, 58 
Chest, barrcl-shai>cd, of emphysema, 

93 
narrow, of phthisis, 93 

Chicken breast of rachitis, 93 

Choanae narium, 48 

Chopart's articulation (joint), 168, 170 

Choroid artery, anterior, 35 



Ciliary artery, long, 46 
short, 46 
ganglion, 48 
Circular sinus, 31 
Circulus venosus Halleri, 95 
Circumflex artery, anterior, 75 
external, 161 
posterior, 75 
nerve, 75 
injury of, from subcoracoid dislo- 
cation, 73 
Cirrhosis of liver, 122 

Talma-Morrison operation for, 

"3 
Cisterns subarachnoideales, 33 

Clavicle, fracture of, laceration or 
compression of nerves and vessels 
after, 73 
sternal end of, backward dislocation 
of, 94 
Cleft palate, repairing, 57 
Coccygeal vertebras, 145 
Colon, ascending, 137 
descending, 138 
sigmoid. 138 
transverse, 137 
Colotomy, lumbar, 138 
Comedones, 50 
Comes arteriosus, 106 

nervi ischiadici artery, 159 
phrenici artery, 94, 99 
Common carotid artery, 70 

right, 69 
Communicans peronei nerve, 163 

poplitei nerve, 163 
Communicating artery, posterior, 34, 

35 
Condyloid foramen, posterior, 22 

ridges, external, 79 
internal, 79 
Conjunctiva, palpebral, 44 
Conjunctival sac, 44 
Constrictor cunni muscle, 147 
Coracoacromial ligament, 77 
Coracobrachialis muscle, 77 
Coracohumeral ligament, 77 
Coracoid process, 73, 92 
Coronary arter>', 113 
inferior, 40 
superior, 40 

ligament, 126 

vein of stomach, stasis in, 123 
Costal breathing, 103 

pleura, 100 



Costo-axillary veins, 97 
Costocervical axis, 70 
Costoclavicular line, 90 
Costocoracoid ligament, 73, 92 
Costo-mediastinal sinus, 100 
Costo-phrenic sinus, 100 
Cranial fossa, anterior, 35 
middle, 35 

fracture of, 23 
posterior, fracture of, 24 
nerve, seventh, 41 

exposure of, 41 
nerves, points of exit, 21 
region, 17 
Craniocerebral topography, 35 
Cranium, 17 
arteries of, points of entrance, ai 
base of, 17, 21 
caries of, 32 
fracture of, 32 
strong portions of, 23 
thin portions of, 19, 22 
tumors of, 33 
external plate of, 18 
internal plate of, 18 
thickness of, 17 
vault of, 17 
vertex of, 17 
Crease, gluteofemoral, 162 
Cribriform fascia, 157 

plate of ethmoid, fracture of, 23 
Cricoid cartilage, 62 
Cricothyroid ligament, 62, 66 
Cricotomy, 66 

Crista lachrymalis anterior, 42 
posterior, 42 
' Crucial ligament, anterior, 164 
posterior, 164 
Crural fascia, 165 

nerve, anterior, 123, 157, 161 
Crureus muscle, 160 
Cubital vein, median, 79 
Cuneiform and pisiform bones, mrticu* 

lation between, 88 
Cur\'ature, spinal, thoracic deformities 

of, 93 
Curve, pelvic, 144 
postpubic, 149 
sacral, 150 
subpubic, 140 
Cutaneous nerve, external, of mbdom- 
inal wall, 123 
internal, lesser, of brachial plexus, 
75 
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Cutaneous nerve, internal, of bra- 
chial plexus, 75 
of elbow, 79 
Cutaneus dorsi pedis intermedins 
nerve, 167 
lateralis nerve, 169 
medialis nerve, 167 
surs lateralis nerve, 163 
medialis nerve, 163 
Cysts, congenital, of mouth, 56 
dermoid, congenital, in floor of 
mouth, 56 



Deformities, thoracic, of spinal cur- 
vature, 93 
Deltoid muscle, 72 
Dental artery, inferior, 40 

branch, inferior, of superior maxil- 
lary division of fifth nerve, 56 
nerve, inferior, 41 
resection of, 41 
Dermoid cysts, congenital, in floor of 

mouth, 56 
Descendens hyp>oglossi nerve, 64 
Diameter, anteroposterior, of pelvic 
cavity, 144 
of pelvic inlet, 143 

outlet, 144 
of plane of pelvic contraction, 144 
internal conjugate, diagonal, of pel- 
vis, 144 
Diameters, sagittal, of pelvis, 143 
Diaphragm, 98 
arteries of, 99 
blood-supply of, 99 
dome of, 118 
phrenic nerves of, 99 
Diaphragma pelvis, 146 
sellse, 30 
urogenitale, 146 
Diaphragmatic breathing, 103 
hernia, 99 
pleura, 99, 100 
Diploic veins, 18 

Dislocation, backward, of sternal end 
of clavicle, 94 
of elbow- joint, 81 
of hip-joint, 156 
subcoracoid, 73 

injury of circumflex nerve from, 

73 
Diverticula, traction, of esophagus, 

116 



Dorsal nerve, first, 97 
Dorsalis hallucis artery, 168 
linguae, 56 
nasi, 46 
pedis artery, 167, 168 

superficial, 168 
scapulae artery, 74, 96 
Dorso-radial fossa, 85 
Dorsum of foot, musculocutaneous 
nerve of, 169 
nerves of, 169 
Drum-membrane, 59 
Duct, parotid, 41 
Ductus choledochus, 127 

communis choledochus, 132 
Dulness, absolute cardiac, 106 
Duodenum, 134 

ascending part of, 135 
descending part of, 135 
superior part of, 134 
ulcer of, 135 
Dura mater of brain, 28 
blood-supply of, 29 
middle meningeal artery of, 29 
sinuses of, 30 
Dysphagia, 58, 66, no 
Dyspnea, 58, 113 



Ear, 59 

escape of cerebrospinal fluid from, 

23 
middle, suppuration in, abscess in 

brain from, 59 
cerebellar abscess from, 59 
extending into mastoid an- 
trum, 59 
pyemia from, 59 
sinus thrombosis from, 59 
Ear-orbit line, 37 
Ejaculatory ducts, 148 
Elbow, internal cutaneous nerve of, 79 
miner's, 79 
region of, 79 
Elbow-joint, 81 

capsular ligament of, 81 
dislocation of, 81 
Eminence, iliopectineal, 157 
Eminentia carpi radialis, 84 
ulnaris, 84 
intercondylea tibiae, 164 
Emissarv foramina, 22 
Emphysema, barrel-shaped chest of, 
92 



Empyema, 100 

of gall-bladder, 131 
Epicondyles, external, 79 

internal, 79 
Epigastric artery, deep, 121 
inferior, 121 
superficial, 121 
superior, 94 
region, 119 
vein, superficial, 122 
Epigastrium, 119 
Epiglottic tubercle, 66 
Epipericardium, 108 
Epitympanic recess, 59 
Esophageal varices, 123 
Esophagus, 67, 115 
carcinoma of, 115, 116 
foreign bodies in, 115, 116 
hemorrhage from, 116 
length of, 115 

lymphatic glands alongside, suppu- 
ration in, 67 
tumors of, 67 
narrow portions of, 115 
pneumogastric nerves of, 116 
stenosis of, 116 
suppuration of, 116 
traction diverticula of, 116 
veins of, 116 
Ethmoid, cribriform plate of, fracture 

of, 23 
Ethmoidal artery, anterior, 46 
posterior, 46 
cells, S3 
veins, 50 
Eustachian cushion, 57 
Excavatio recto-uterina, 152 
rectovesicalis, 148 
vesico-uterina, 151, 152 
Exophthalmos, pulsating, 31 
Extensor brevis digitorum muscle, 168 
pollicis muscle, 83, 85 
carpi radialis brevior muscle, 82 
longior muscle, 82 
ulnaris muscle, 82 
communis digitorum muscle, 82 
indicis muscle, 83 
longus digitorum muscle, 166 
tendon of, 168 
hallucis muscle, 166 
tendon of, 168 
pollicis muscle, 83, 85 
minimi digiti muscle, 82 
muscles of leg, 165 
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Extensor ossis metacarpi pollids mus- 
cle, 83, 85 

Extravisceral portion of pelvic space, 
146 

Extremity, lower, 155 

Exudate, pleural, left-sided, iii 

Eye, muscles of, 45 

Eyeball, 45 

Eyelids, 44 



Face, 39 

arteries of, 39 

nerves of, 40 

veins of, 40 
Facial artery, 39, 64, 65 

nerve, ^$, 65 

region, 39 

vein, 40 
Facies diaphragmatica, 133 

gastrica, 128, 133 

lunata, 143, 156 

renalis, 133 
Falciform ligament, 126, 132 
Fallopian tube, 154 
False pelvis, 143 
Falx cerebelli, 30 

cerebri, 30 
Fascia, cribriform, 157 

crural, 165 

iliac, 157 

iliopectineal, 157 

of Rctzius, 121 

palmar, 85 

rectovesical, 148 

transversalis, 121 

umbilical, 121 
Fat behind thyrohyoid ligament, 63 
abscess of, 66 

orbital, 45 
Fauces, isthmus of, 54 
Faucial tonsil, 57 
Femoral artery, 155, 160, 161 
first portion of, 161 
second portion of, 161 
third portion of, 161 

fossa, 125 

hernia, 157 

ring, 125, 157 

vessels, 157 
Femur, fracture of, 156 
Fibular muscles, 165, 166 
Fifth nerve, superior maxillary divi- 
sion of, inferior dental branch of, 56 



I Fissure of Larrey, 98 
Fistula of mouth, 56 

rectovaginal, 153 

urethrovaginal, 153 

vesicovaginal, 153 
Flap-like wounds of scalp, 28 
Flexor brevis digitorum muscle, 169 

carpi radialis muscle, 82 
ulnaris muscle, 82 

longus digitorum muscle, 166 
hallucis muscle, 166 
poUicis muscle, 82 

muscles of leg, 165, 166 
of thigh, 160 

profundus digitorum muscle, 82 

sublimis digitorum muscle, S2 
Flexura perinealis, 150 

sacralis, 150 
Floating spleen, 134 
Fold, recto-uterine, 152 

vesico-uterine, 151, 152 
Fontanelle, antero-lateral, 20 

frontal, 19 

large, 19 

occipital, 20 

postero-lateral, 20 
Fontanelles, 19 
Foot, 168 

dorsum of, musculocutaneous nerve 
of, 169 
nerves of, 169 

movements of, 169 

sole of, 169 

subcutaneous venous plexus of, 168 
Foramen, condyloid, posterior, 22 

emissar}', 22 

epiploicum, 125 

infraorbital, 41 

mastoid, 22 

occipital, 22 

of Santorihi, 22 

of Winslow, 125 

parietal, 22 

sternal, mediastinal abscess ruptur- 
ing through, 93 
medico-legal aspects of, 93 

supraorbital, 27, 42 

suprapyriform, 159 
Foramina, infra pjTiform, 146 

obturator, 145 

sacrosciatic, 145 

suprapyriform, 146 
Forearm, 81 

arteries of, 83 



Forearm, median nerve of, injuries of, 

muscles of, 82 
nerves of, 83 
Foreign bodies in esophagus, 115, 116 
Fossa acetabuli, 143, 156 
cranial, anterior, 35 

middle, 35 
fracture of, 23 

posterior, fracture of, 24 
dorso-radial, 85 
femoral, 125 
iliopectinea, 160 
infraclavicular, 73, 92 
inguinal, external, 124 

middle, 124 
ischiorectal, 146 
jugular, 60 
lachrymal, 42 
Mohrenheim's, 92 
nasal, floor of, 48 

inner wall of, 48 

outer wall of, 49 
navicularis, 149 
ovalis, 157 

Rosenmiiller^s, 53, 57 
saccilachrymalis, 42 
I vens umbilicalis, 131 
vesicae fellae, 131 
Fovea femoralis, 125 
inguinalis lateralis, 124 

medialis, 124 
supra vesicalis, 124 
trochlearis, 42 
Fracture of base of cranium, 32 
of clavicle, laceration or compres- 
sion of ner\'es and vessels after, 

I 73 

of cribriform plate of ethmoid, 23 
of femur, 156 
of middle cranial fossa, 23 
of nasal roof, 23 
of pelvic walls, 145 
of posterior cranial fossa, 24 
of rib, 97 
of sternum, 93 
of tegmen tympani, 23 
Frontal artcr}-, 26, 46 

branch of superficial temporal ar- 
tery, 26 
I fontanelle, 19 
sinus, 19, 52 
catarrh of, 19 
I vein, 26 
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Fundus of stomach, 128 
Funnel breast, 93 
Funx)w, median, anterior, 91 
posterior, 9a 



Galea aponeurotica, 24 
Gall-bladder, 131, 132 

empyema of, 131 
Gall-stones, 131 
Ganglion, ciliary, 48 

Meckel's, 41 
Gastric artery, 129 
Gastrocnemius muscle, 162, 166 
Gastrocolic omentum, 126 
Gastroduodenal artery, 130 
Gastro-epiploica dextra vein, 130 

sinistra artery, 130 

vein, 130 
Gastrohepatic omentum, 126 
Genitocrural nerve, 123 
Gimbemat's ligament, 157 
Gladiolus and manubrium, synchon- 
drosis between, 93 
Glossopharyngeal ner\'e, 65 

lingual branch of, 56 
Gluteal artery, 159 

nerve, superior, 159 
Gluteofemoral crease, 162 
Gluteus maximus muscle, 158 

medius muscle, 158 

minimus muscle, 158 
Gracilis muscle, 160 



Hand, 84 

palm of, synovial sheath of, 87 

tenosynovitis in, 87 
Head, 17 

of humerus, 72 
Hearing, organ of, 59 
Heart, apex-beat of, 90 

position of, 105 
Hematemesis, 113 

Hematoma of middle meningeal ar- 
tery, 29 
Hematothorax, 100 
Hemiazygos vein, 117 
Hemoptysis, 113 
Hemorrhage after tonsillotomy, 57 

from esophagus, 116 

from internal carotid artery, 34, 60 

from nose, cause of, 23 

from renal vessels, 140 



Hemorrhoidal artery, superior, 136 

plexus, stasis in, 123 
Hemothorax, 94, 97 
Hepatic abscess, 130 

artery, 127, 129 
Hernia, diaphragmatic, 99 

femoral, 157 

inguinal, 125 

inguinalis obliqua medialis, 125 

internal, 125 

of linea alba, 120 
Hiatus adductorius, 160 

basilicus, 78 

semilunaris, 53 
Highmore, antrum of, 49, 51 
Hilus pulmonis, 102 
Hip, muscles of, 158 

region of, 155 
Hip-joint, 156 

abscess of, 157 

capsular ligament of, 156 

dislocation of, 156 
Hordeolum, 44 
Horizontal line, superior, 37 
Horner's muscle, 44 
Humerus, head of, 72 

surgical neck of, fracture of, com- 
pression of vessels and nerves 
after, 73 
Hunter, canal of, 160, 161 
Hydronephrosis, 142 
Hydrothorax, 100 
Hyoid bone, 62 

muscle, 62 
Hypochondriac regions, 119 
Hypogastric artery, 154 

region, 119 
Hypoglossal nerve, 56, 64 



Ileocolic arterj', 106 
Iliac artery, common, 142 
deep circumflex, 122 
superficial circumflex, 121 

fascia, 157 

vein, superficial circumflex, 122 
Iliofemoral ligament, 156 
Iliohyj)ogastric ner\-e, 123, 139 
Ilio-inguinal nerve, 123 
Iliopectineal bursa, 156 

eminence, 157 

fascia, 157 

line, 143 
Iliopsoas muscle, 157, 158 



Iliotibial band, 162 

Ilium, superior spinous processes of, 

119 
Impressio colica, 131 
duodenalis, 135 
cesophagea, 131 
renalis, 131 
suprarenalis, 131, 141 
Incisura acetabuli, 143, 156 
cardiaca, 102, 103 
interlobaris, 102, 103 
Infraclavicular fossa, 73, 92 
Infrahyoid region, 63 
Infraorbital artery, 40 
foramen, 41 
nerve, 40 

exp>osure of, 41 
resection of, for neuralgia, 41 
Infrapatellar bursa, deep, 165 
Infrapyriform foramina, 146 
Infraspinatus muscle, 75, 76 
Inguinal fossa, external, 124 
middle, 124 
glands, 158 
hernia, 125 
lymphatic glands, 158 
regions, 120 
Injuries of intercostal arteries, 96, 97 
of internal mammary artery, 94 
of median ner\'e of forearm, S^ 
of middle meningeal artery, 29 
of musculospiral nerve, 84 
Innominate arterj', 69 
vein, 112 
left, 68 
InterarA'tenoid notch, 58 
Intercarpal articulations, 88 
Intercondyloid line, 164 
Intercostal artery, 96 
anterior, 94 
injuries of, 96, 97 
relation with intercostal grooves, 

96 
seven lowermost, 121 
superior, 70, 96 
branches, anterior, of internal mam- 
mary artery, 96 
of thoracic aorta, 96 
grooves, relation of intercostal ar- 
teries with, 96 
nerves, 97 
vein, superior, 117 
veins, 97 
Intermetacarpal articulations, 88 
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Intermuscular septum, anterior, of leg, ! 

i6s 
Interosseous artery, anterior, 83 
common, 83 
palmar, 86 
posterior, 83 
nerve, anterior, 83 
posterior, 84 
Interphalangeal articulation, 170 

joints, 168 
Interscapular line, 103, 114 
Intertarsal articulations, 170 
Intestine, large, 136 

longitudinal bands of, 138 
small, 135 
Ischiocapsular ligament, 156 
Ischiocavcrnosus muscle, 147 
Ischiorectal fossas, 146 
Ischium, tuberosity of, 155 
Isthmus cerebri, 36 
of fauces, 54 
of thyroid gland, 62 
in children, 66 



Joint, calcaneocuboid, 170 
Chopart's, 170 
interphalangeal, 168 
Lisfranc's, 170 
Jugular fossa, 60 
vein, anterior, 68 
external, 68 
internal, 64, 68, 71 
inferior bulb of, 71 



Kidney, 139 

abscess of, 139 

hemorrhage from, 140 

left, 140 

method of reaching from behind, 
141 

right, 140 

tumor of, 140 
Knee, region of, 162 
Knee-joint, 163 

bursas of, 165 

capsular ligament of, 164 

internal lateral ligament of, 164 

ligaments of, 164 

long external lateral ligament of, 
164 

posterior ligament of, 165 



Krdnlein, line of, 29, 37 
Kyphosis, 93 

Labrum glenoidale, 156 
Laceration of vagina, 153 
Lachrymal artery, 46 

canals, 45 

ducts, 45 

fossa, 42 

gland, 44 

ner\'e, 48 

papillas, 45 
Lacuna musculorum, 157 

vasorum, 157 
Larrey, fissure of, 98 
Laryngeal nerve, inferior, 66 
left, 113 

portion of pharynx, 58 

region, 66 
Larj'nx, abscess of, 66 

anterior wall, perichondritis of, 66 

aperture of, su|)erior, 58 
Latissimus dorsi musi le, 72 

anterior intermuscular septum of, 

■65 

extensor mus( les of, 165 
flexor muscles of, 165, 166 
muscles of, 1O5 
Levator anguli scapuire muscle, 6q 
palfX'bra.* superioris muscle, 46 
Lieno-renal angle, 133 
Ligament, annular, anterior, 85 

|)osterior, 85 
anterior, at wrist, 88 
astragalufil^ular. anterior, 170 

IM)sterior, 170 
cal( aneotibuliir, 170 
calcaneonavicular, inferior, 170 
capsular, of t'lbow-joint, 81 

of hip-joint, 156 

of knee-joint, 164 

of shoulder-joint, 76 
cora{(ja( n^niial, 77 
c(;racohunuTai, 77 
coronary, 126 
cost<Kora( oid, 73. 92 
cricothyroid, 62, 06 
crucial, anterior, 164 

posterior, 164 
falciform, 12O, 132 
(jimbernal'.>, 157 
iliofemoral, 156 
ischiocapsular, 156 



Ligament, lateral, external, at wrist. 
88 
of arm, 8z 
of knee-joint, 1 64 

internal, at wrist, 88 
of arm, 81 

of liver, 126 
long external lateral, of knee-joint, 

164 
of knee-joint, 164 
orbicular, 81 
patellar, 164 
peritoneal, 125 
plantar, long, 170 
posterior, at wrist, 88 

of knee-joint, 165 
pubocapsular, 156 
round (ligamentum teres), 126 
sacrosciatic, 145 
suspensory, of liver, 126 

of ovary, 154 
tarsal, 44 
thyrohyoid, fat behind, 65 

abscess of, 66 
triangular, of ]>clvis, 146 
Ligamenta cruciata, 164 

triangularia, 126 
Ligamentum arteriosum, 114 
bifunatum, 170 
carpi ra<liatum, 88 
collaterale fibulare, 164 
conic um, 62, 66 
coronarium hepatis, 126 
deltoideum, 170 
duodenale, 125 
falciforme hepatis, 126 
gastrocolicum, 127 
gastrolienale, 127, 128 
hefiatoduodenale, 126, 127, 134 
he|)atogastricum, 126 
infundil)ulopelvicuni, 154 
laciniatum, 167 
patelhe, 162 
j)hreni(()li(.um, 128 
phrenic olienale, 127 
|>opliieum arcuatum, 164, 165 

oblifjuum, 164, 165 
j>osticum Winslowii, 165 
talonaviculare, 170 
teres. 126, 156 
uml)ili( ale laterale, 154 
Line, axillary, 90 

anterior, 90 

p<jsterior, 90 
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Line, base-, 37 

Reid's, 37 
cardiac, inferior, 107 

left, 107 

right, 107 

superior, 107 

transverse, 107 
costoclavicular, 90 
ear-orbit, 37 
horizontal, superior, 37 
iliopectineal, 143 
intercondyloid, 164 
interscapular, 103, 114 
mammary, 90 
median, anterior, 90 

posterior, 90 
of Kronlein, 29, 37 
of Rich ter- Monro, 122 
of Rolando, 38 
of Roser-N^laton, 155 
of Sylvius, 38 
parasternal, 90 
scapular, 90 
sternal, 90 
vertical, anterior, 37 

middle, 38 
Linea alba, 120 

hernia of, 120 
glutaea posterior, 158 
quadrati, 159 

semicircularis Douglasi, 120 
semilunares, 119 
terminalis, 119 
Lingual artery, 39, 56, 64 

branch of glossopharyngeal nerve, 

56 

of inferior maxillary nerve, 56 
Lipoma of abdominal wall, 119 
Lisfranc's articulation Qoint), 168, 170 
Liver, 130 

abscess of, 130 

cirrhosis of, 122 

coronary ligament of, 126 

inferior surface of, 130 

lateral ligaments of, 126 

lymphatic glands of, 131 

size of, in children, 133 

suspensory ligament of, 126 

upper convex surface of, 130 
Lobus caudatus, 131 
Longitudinal sinus, inferior, 31 

superior, 30 
Longus capitis et colli muscles, 58 
Ludwig's angle, 90 



Lumbar arteries, 122 
colotomy, 138 
plexus, nerves from, 123 
regions, 120 
veins, ascending, 122 
Lungs, 99, 102 
adherent, 102 
grooves of, 102 

respiratory changes in position of, 
102 
Lymphatic glands alongside esoph- 
agus, suppuration in, 67 
tumors of, 67 
axillary, 74, 95 
cervical, abscess of, 64 
in subinguinal region, 155 
inguinal, 158 
of liver, 131 
of mamma, 95 
of mediastinum, 104 
of rectum, 150 
of scalp, 27 
of tongue, 56 
of trachea, 115 
submaxillar^', 65 
supraclavicular, 69 
Lymphoglandulae subinguinales, 158 



Malleolar artery, external, 167 

internal, 167 
Mammary abscess, 94 
arter}', internal, 70, 93 

anterior intercostal branches of, 

96 

injuries of, 94 
gland, 94 

arteries of, 94 
lymphatic vessels of, 95 
nerves of, 95 
neuralgia of, 95 
tumors of, 95 
veins of, 95 
line, 90 
Manubrium and gladiolus, synchon- 
drosis between, 93 
Margo falciform is, 157 
Mastoid antrum, suppuration in mid- 
dle ear extending into, 59 
foramen, 22 
Maxillar}' artery, internal, 39, 40 
nerve, inferior, lingual branch of, 

56 
sinus, 49, 51 



Maxillary sinus, tumors of, 52 
McBurney*s point, 137 
Meatus, 149 
nasal, 49 
Meckel's ganglion, 41 
Median furrow, anterior, 91 
posterior, 92 
line, anterior, 90 

posterior, 90 
nerve, 78, 80, 83, 86, 87 
injuries of, 83 
inner head of, 75 
outer head of, 75 
paralysis of, 84 
Mediastinal abscess rupturing through 
sternal foramen, 93 
pleura, 100 
Mediastinum, 100, 104 
abscess of, 104 
lymphatic glands of, 104 
suppuration of, 104 
Meibomian glands, 44 
Membrane, arachnoid, 33 
villi of, S3 
drum-, 59 
of brain, 28 
sternal, 93 
Meningeal artery, middle, 29, 40 

anterior branch, method of ex- 

p>osing, 29 
hematoma of, 29 
injuries of, 29 

posterior branch, method of 
exposing, 30 
Meniscus lateralis, 164 

medialis, 164 
Mesenteric artery, inferior, 136 

superior, 135 
Mesentery, 125 

longest part of, 126 
Mesocolon, 125 

transverse, 138 
Mesogastric region, 119 
Metacarpal bone of thumb with tra- 

p)ezium, articulation of, 88 
Metatarsal artery, 169 
Metatarsea dorsalis artery I, 168 
Metatarsea plantaris artery, 169 
Metatarsea plantaris artery I, 169 
Metatarsophalangeal articulation, 168, 

170 
Meteorismus, 131 

Middle ear, suppuration in, abscess 
in brain from, 59 
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Midck «ir, suppuration in, cerebellar 
abvi^rw from, s^y 
extending inv> uuistoid antrum, 

59 
py«nia from, 59 

sinu% thromU^is from, 59 
Miner's eUx/w, 79 
Mohrenheim's f^^ssa, 92 
\l<AoT nen'cs of thr^racic wall, 97 
Mouth, congenital o'»ts of, 56 
fij^tula of, 56 

flrxjr of, congenital dermoid o'sts 
in, 56 
Muscle, adductor bre%'i5, x6o 
longus, 160 
magnus, 160 
biceps, 77 

flexor cruris, 160 
brachialis anticuj>, 77 
buUx>K:avemf>sus, 146, 147 
constrictor cunni, 147 
coracobrachialis, 77 
crureus, iGo 
deltoid, 72 

extensr^r brevis digitorum, 168 
(xiUicis, 83, 85 
carf^i radialis brevior, 82 
longior, 82 
ulnaris, ^2 
communis digitorum, 82 
indicis, 83 

longus riigitorum, 166, 168 
hall uc is, 166 

tendon of, 168 
pollicis, 83, 85 
minimi digiti, 82 
of leg, 165 

ossis metacarpi fxtllicis, 83, 85 
fibular, 165, 166 
flexor brevis digitorum, 169 
carpi radialis, 82 

ulnaris, 82 
longus digitorum, 166 
hallucis, 166 
[x^llicls, 82 
of leg, 165, 166 
of thigh, 160 
profundus digitorum, 82 
sublimis digitorum, 82 
gastrocnemius, 162, 166 
gluteus maximus, 158 
medius, 158 
minimus, 158 
cilis, 160 



Muscle, Homer's, 44 
hvoid, 62 
iliopsoas, 157, 158 
infraspinatus, 75, 76 
latissimus dorsi, 72 
le^-ator ara scapulae, 69 
mylohyoid, 54 

abscess and tumor above and be- 
low, 54 
oblique, external, of abdomen, 120 

inferior, 46 

internal, of abdomen, 120 

superior, 46 
obturator cxtemus, 159 

intemus, 158, 159 
occipitofrontalis, 24 
of abdominal wall, 120 
of buttocks, 158 
of eye, 45 
of forearm, 82 
of hip, 158 
of leg, 165 
of neck, 63 
of thigh, 159 
omohyoid, 69 

orbicularis palpebrarum, 44 
pectineus, 160 
pcctoralis major, 72 

minor, 73 
perinci, superficial transversus, 147 
peroncus brevis, 166 

longus, 166 

tendon of, 168 

tertius, 166 
plantaris, 166 
popliteal, bursa of, 165 
popliteus, 166 
prevertebral, 62 
pronator quadratus, 82 

radii teres, 9>2 
pyriformis, 145, 158 
quadratus femoris, 159 

lumborum, 121 
quadriceps, 160 

extensor cruris, 159 
rectus, 159 

abdominis, 120 
sartorius, 159 
scalene, 62, 69 
semimembranosus, 160 
semilcndinosus, 160 
sole us, 1 06 

sphincter ani, external, 164 
splenius capitis et cervicis, 69 



Muscle, stemoclridotnastnid, 63 
subdavius, 73 
supinator bieris, 8a 

longus, 82 
supraspinatus, 75 
tensor fascic latae, 159 
teres minor, 76 
tibialis anticus, 165 
tendon of, 168 
posticus, 166 
transveisalis abdominis, 121 
triceps, 77 

surae, 165 
vastus extemus, 159 
intermedius, 160 
intemus, 159 
Musculocutaneous nerre of brmchial 
plexus, 75 
of dorsum of foot, 169 
of elbow, 79 
Musculophrenic artery, 94 
Musculospiral ner\*e, 75, 78, So, 84 
injurj' of, 84 
paralysis of, 79 
Mylohyoid muscle, 54 

abscess and tiunor above and 
below, 54 



Nares, anterior, 48 

posterior, 48 
Xasal cavity, 48 
arteries of, 50 
nerves of, 50 
veins of, 50 
duct, 45 

fossa, floor of, 48 
inner wall of, 48 
outer wall of, 49 
meatuses, 49 
ner\'e, 48, 50 
superior, 51 
roof, fracture of, 23 
Naso-palatine nerve, 51 
Naso-pharynx, 57 
Neck, 61 

muscles of, 63 
skin of, 63 

suix>rficial median vein of, 68 
tumors of, 62 
Nerve, abducent, 33, 47, 48 
auditory, ^^ 

auricularis magnus, 68, 71 
auriculotemporal, 27 
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Nerve, circumflex, 75 

injury of, from subcoracoid dislo- 
cation, 73 
communicans peronei, 163 

poplitei, 163 
cranial, points of exit, 21 
crural, anterior, 123, 157, 161 
cutaneous, external, of abdominal 
wall, 123 

internal, 75 
lesser, 75 
of elbow, 79 
cutaneus dorsi pedis intermedius, 
167 
lateralis, 169 
medialis, 167 

surs lateralis, 163 
medialis, 163 
dental, inferior, 41 
resection of, 41 
descendens hypoglossi, 64 
dorsal, first, 97 
facial, s^y 65 
fifth, superior maxillary division of, 

inferior dental branch of, 56 
from lumbar plexus, 123 
genitocrural, 123 
glossopharyngeal, 65 

lingual branch of, 56 
gluteal, superior, 159 
hypoglossal, 56, 64 
iliohypogastric, 123, 139 
ilio-inguinal, 123 
infraorbital, 40 

exposure of, 41 

resection of, for neuralgia, 41 
intercostal, 97 
interosseous, anterior, 83 

posterior, 84 
lachrymal, 48 
larj'ngeal, inferior, 66 

left inferior, 113 
maxillar}', inferior, lingual branch 

of, 56 
median, 78, 80, 83, 86, 87 

injuries of, 83 

inner head of, 75 

outer head of, 75 

paralysis of, 84 
motor, of thoracic wall, 97 
musculocutaneous, 75 

of dorsum of foot, 169 

of elbow, 79 
musculospiral, 75, 78, 80, 84 



Nerve, musculospiral, injury of, 84 

paralysis of, 79 
nasal, 48, 50 

superior, 51 
nasopalatine, 51 
obturator, 162 

anterior branch of, 162 

posterior branch of, 162 
occipitalis major, 28 
exposure of, 28 

minor, 28, 68, 71 
oculomotor, ^^^ 47 
of abdominal wall, 123 
of brain, 32 
of dorsum of foot, 169 
of face, 49 
of forearm, 83 
of mammary gland, 95 
of nasal cavity, 50 
of orbit, 46 
of scalp, 27 
ophthalmic, 47 
optic, 45 
p>eroncal, 163 
phrenic, 71, 112, 116 

of diaphragm, 99 
plantar, external, 168, 169 

internal, 168, 169 
pneumogastric, of esophagus, 116 
ix>plitcal, external, 162, 163 

internal, 162, 163 
pudic, internal, 159 
radial, 84 
saphenous, long, 161, 163 

short, 163, 169 
sciatic, 161 

great, 159 

small, 159 
sensory, of thoracic wall, 97 
seventh cranial, 41 
exposure of, 41 
spinal accessory, 69 
splanchnic, thoracic portion of, 117 
subcostalis, 139 
subscapular, 75 
superficialis colli, 68, 71 
supraclavicular, 69, 71 
supraorbital, 27 

neurectomy on, 27 
suprascapular, 75 
supratrochlear, 27 
sympathetic, thoracic portion of, 

thoracic, long, 75, 96 



Nerve, thoracic, twelfth, 139 
tibial, anterior, 163, 167, 169 

musculocutaneous, 163 

posterior, 167 
trifacial, 33 
trochlear, $^, 47, 48 
ulnar, 75, 78, 79, 80, 84, 86, 87 

paralysis of, 84 
vagus, 64 
Neuralgia of mammary gland, 95 
resection of infraorbital nerve for, 

41 
trifacial, 32 
Neurectomy on supraorbital nerve, 27 
New-growths in lateral wall of nose, 

54 
Nipple, 91 
Nose, hemorrhage from, cause of, 23 

lateral wall of, catarrh of, 54 
new-growths in, 54 

skin of, 50 



Oblique muscle, inferior, 46 

superior, 46 
Obturator canal, 145, 146 

externus muscle, 159 

foramina, 145 

internus muscle, 158, 159 

nerve, 162 
anterior branch of, 162 
posterior branch of, 162 
Occipital artery, 26 

fontanelle, 20 

foramen, 22 

sinus, 32 

vein, 27 
Occipitalb major nerve, aS 
exposure of, 28 

minor nerve, 28, 68, 71 
Occipitofrontalis muscle, 24 
Oculomotor nerve, 33, 47 
Olecranon, 79 
Olfactory region, 50 
Omega loop, 138 
Omentum, gastrocolic, 126 

gastrohepatic, 126 
Omohyoid muscle, 69 
Ophthalmic artery, 34, 39, 46 

nerve, 47 

vein, inferior, 46 
superior, 46 
Optic nerve, $$, 45 
Oral cavity, 54 
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Oral cavity, vestibule of, 54 
Orbicular ligament, 81 
Orbicularis palpebrarum muscle, 44 
Orbit, nerves of, 46 
Orbital cavity, 42 
inner wall of, 42 
lower wall of, 42 
outer wall of, 43 
upper wall of, 43 
veins of, 46 
fat, 45 
septum, 44 
Ovary, 153 
suspensory ligament of, 154 



Pacchionian bodies, 18, ^^ 
Palate, blood-supply of, 57 

cleft, repairing, 57 
Palatine artery, ascending, 40 

f>osterior, 40 
Palato-glr^ssal arch, 57 
Palato-pharyngcal arch, 57 
Palm of hand, synovial sheaths of, 87 
Palmar arch, deep, 86 
superficial, 86 

fascia, 85 

interosseous arteries, 86 
Palpebral conjunctiva, 44 
Pancreas, 134 
Pancreaticoduodenalis artery, inferior, 

136 

Papillas, lachrymal, 45 
Paralysis of median nerve, 84 

of musculospiral nerve, 79 

of ulnar nerve, 84 
Parasternal line, 90 
Parietal branch of superficial temporal 
artery, 26 

foramen, 22 

pleura, 100 
Parotid duct, 41, 54 

gland, 41 
Pars laryngea, 58 

membranacea, 149 

nasalis pharyngis, 57 

oralis, 57, 58 

prostatica, 149 
Parumbilical veins, 122 

congestion and dilatation of, 123 
Patella, 164 

•• floats," 162 
Patellar ligament, 164 
Pectincus muscle, 160 
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Pectoralis major muscle, 73 

minor muscle, 73 
Pehic axis, 144 

brim, 119 

ca\'ity, anteroposterior diameter of, 

144 
in female, 150 
in male, 147 

contraction, plane of, anteroposte- 
rior diameter of, 144 

curve, 144 

inclination, 145 

inlet, anteroposterior diameter of, 

M3 
outlet, anteroposterior diameter of, 

144 

space, extravisceral portion of, 146 
vessels and nerves of, 147 
visceral portion of, 146 

walls, 143 

fracture of, 145 
Pelvis, 143 

diaphragma, 146 

false, 143 

internal conjugate diagonal diam- 
eter of, 144 

obliquity of, 145 

sagittal diameters of, 143 

triangular ligament of, 146 

true, 143, 145 
Perforating arter\-, anterior, 94 
Pericardiaco- phrenic artery, 99 
Pericardial cavity, withdrawing fluid 

from, III 
Pericarditis, no 
Pericardium, 104, 108 

relation to thoracic wall, in 

visceral, 108 
Perichondritis of anterior wall of 

larvnx, 66 
Pericranium, 28 

blo<^xl -supply of, 28 
Pcrinei muscle, superficial Iransversus, 

147 
Perinephritic abscess, 141 

Periorbita, 27, 44 

Pcrii)ro(.titi( abscess, 147 

Perisj>lenitis, 1.^3 

Peritoneal cavity, 125 

lesser, 125 

ligaments, 125 

pockets, 139 

recesses, 139 
Peritoneum, 125 
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Peritoneum, female, 153 
Perityphlitic abscess* 137 
Peroneal artery, 167 

ner\*e, 163 
Peroneus brevis muscle, 166 

longus muscle, 166 

muscle, tendon of, 168 

tertius muscle, 166 
Pes anserinus, 164 
Petrosal sinus, inferior, 31 

superior, 31 
Pharyngeal recess, 57 

tonsil, 57 
Phar>Tix, 57 

laryngeal portion of, 58 

relation to cervical vertebras, 58 

tumors of, 59 
Phrenic nerve, 71, 112, 116 

of diaphragm, 99 
Phthisis, narrow chest of, 93 
Pia matcfr of brain, 33 
Pisiform and cuneiform bones* artic- 
ulation between, 88 
Pit of stomach, 91 
Plantar arch, 169 

arter>', external, 167, 169 
internal, 167, 169 

digital arter>*, 168 

ligament, long, 170 

ner\*e, external, 168, 169 
internal, 168, 169 
Plantaris muscle, 166 
Pleura, 99 

costal, 100 

diaphragmatic, 99, 100 

dome of, 100 

mediastinal, 100 

parietal, 100 

pericardiaca, 108 

relations to twelfth rib, loi 

visceral, 100 
Pleural cavity, 99 
opening of, 97 

exudate, left -sided, in 

limits, 100 
Pleuritic i)ain, 123 
Plexus, brachial, 73, 75, 97 

internal cutaneous nerve of, 75 
lesser internal cutaneous ner>'c of. 

cervical, 68, 71 
hemorrhoidal, stasis in, 123 
lumbar, nerves from, 123 
subcutaneous venous, of foot, x68 
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Plexus venosus mammillae, 95 
Plica epigastrica, 121, 123 

nervi laryngei, 58 

umbilicalis media, 123 
Pneumogastric nerves of esophagus, 

116 
Pneumopericardium, 108, 116 
Pneumothorax, 100, iii, 116, 130 
Point, McBumey's, 137 
Pomum adami, 62 
Popliteal artery, 163 

nerve, external, 162, 163 
internal, 162, 163 

space, superficial structures of, 
163 

vein, 163 
Popliteus muscle, 166 

bursa of, 165 
Porta hepatis, 122 
Portal vein, 136 

Posterior condyloid foramen, 22 
Posterolateral fontanelle, 20 
Postpubic curve, 149 
Prepatellar bursas, 165 
Pressure-atrophy of sternum, 93 
Prevertebral muscles, 62 
Princeps pwllicis artery, 86 
Process, coracoid, 92 
Profunda artery, inferior, 78 
superior, 78 

femoris artery, 161 
Pronator quadratus muscle, 82 

radii teres, 82 
Prostate, enlargement of, effect on 

urethra, 149 
Pterygopalatine artery, 40 
Pubic region, 120 
Pubocapsular ligament, 156 
Pudic artery, deep external, 158 
internal, 159 
superficial external, 158 

nerve, internal, 159 
Pulmonary artery, 114 

veins, 114 
Pulsating exophthalmos, 31 
Pulse of radial artery, 82 
Puncta lachr>'malia, 45 
Pyemia from suppuration in middle 

ear, 59 
Pylephlebitis, 131 
Pyloric arterj', 129 
Pvlorus, 128 
Pyopericardium, 108 
Pyothorax, 108, iii 



Pyriform sinuses, 58 
Pyriformis muscle, 145, 158 

Quadrangular space, 76 
Quadratus femoris muscle, 159 

lumborum muscle, 121 
Quadriceps extensor cruris muscle, 

159 
muscle, 160 

Rachitis, chicken breast of, 93 
Radial artery, 83, 86 
pulse of, 82 

nerve, 84 
Radiocarpal articulation, 88 
Radio-ulnar articulation, inferior, 88 
Radix mesenterii, 126 
Ramus cervicovaginalis artery, 151 

plantaris profundus artery, 168 
Ranine artery, 56 
Ranula, 56 
Recessus bulbosus, 149 

duodenojejunalis, 139 

ileocaecalis inferior, 139 
superior, 139 

infundibuliformis, 53 

intcrsigmoidcus, 139 
Recto-uterine fold, 152 
Rectovaginal fistula, 153 

septum, 153, 154 
Rectovesical fascia, 148 
Rectum, carcinoma of, 150 

female, 154 

male, 150 

lymphatic glands of, 150 

relation to male bladder, 148 
Rectus abdominis muscle, 120 

externus muscle, 46 

inferior muscle, 46 

internus muscle, 46 

muscle, 159 

superior muscle, 46 
Reid's base-line, 37 
Resection of inferior dental nerve, 41 

of infraorbital nerve for neuralgia, 

41 
of portion of rib, 97 

subperiosteal, 97 
Respiratory changes in p>osition of 

lungs, 102 
Rete articulare cubiti, 78 

carpi dorsale, S^t 86 
volare, 86 
Retina, central artery of, 46 



Retropharyngeal abscess, 58 

from diseases of cervical verte- 
bras, 58 
Retzius, fascia of, 121 

space of, 148 
Rib, fracture of, 97 

resection of portion of, 97 

twelfth, relations of pleura to, loi 
Ribs, supernumerary, 91 
Richter-Monro line, 122 
Rivinus, duct of, 55 
Rolando, line of, 38 
Rosenmiiller, fossa of, 53, 57 

gland of, 157 
Roser-N^laton's line, 155 
Rotter's dorso-radial fossa, 85 
Round ligament (ligamentum teres), 

126 
Rupture of arachnoid, 33 

of male bladder, 148 



Sacral curve, 150 

triangle, 119 
Sacrosciatic foramina, 145 

ligaments, 145 
Sacrum, 145 
Saddle-joint, 88 

Sagittal diameters of pelvis, 143 
Santorini, foramen of, 22 
Saphenous nerve, long, 161, 163 
short, 163, 169 

vein, internal, 157, 163 
long, 163 
short, 163 
Sartorius muscle, 159 
Scalene muscles, 62, 69 

slit, 69 

triangle, 69 
Scalp, 24 

arteries of, 26 

blood supply of, 25 

flap-like wounds of, 28 

lymphatic vessels of, 27 

nerves of, 27 

suppuration beneath, 25 

suppuration in, 25 

veins of, 26 

wounds of, 25 
Scaphoid bone, 168 
Scapula, angle of, inferior, 92 

internal, 92 
Scapular artery, posterior, 71 

line, 90 
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Scarpa's triangle, i6o 
Sciatic artery, 159 

nerve, 161 
great, 159 
small, 159 
Scoliosis, 93 

Scrobiculus cordis, 91, 131 
Sectio alta, 151 
Sella turcica, tumors of, 24 
Semilunar cartilages, 164 
Semimembranosus muscle, 160 
Seminal vesicles, 148 
Semitendinosus muscle, 160 
Sensory nerves of thoracic wall, 97 
Septum, intermuscular, anterior, of 
leg, 165 

orbital, 44 

rectovaginal, 153, 154 

urethrovaginal, 152 

vesicovaginal, 151 
Seventh cranial nerve, 41 

exposure of, 41 
Sheaths, synovial, of palm of hand, 87 
Shoulder, 72 

anterior region of, 73 

posterior region of, 75 
Shoulder-joint, 76 

capsular ligament of, 76 
Sigmoid arteries, 136 

colon, 138 

sinus, 30 
Sinus ala; parvs, 32 

cavernous, 31 

circular, 31 

costo-mediastinal, 100 

costo-phrenic, 100 

frontal, 19, 52 
catarrh of, 19 

lateral, 30, 31 

longitudinal, inferior, 31 
superior, 30 

maxillary, 49, 51 
tumors of, 52 

occipital, 32 

of dura mater of brain, 30 

of Valsalva, 113 

petrosal, inferior, 31 
superior, 31 

phrenicocostalis, 139 

pyriform, 58 

sigmoid, 30 

sphenoidal, paired, 52 

spheno{>arietal, 32 

straight, 31 



Sinus thrombosis, 31 
cavernous, 31 
from suppuration in middle ear, 

59 
transversus pericardii, 109 

Skin of abdomen, 120 

of neck, 63 

of nose, 50 
Skull, 17. See also Cranium, 
Slit, scalene, 69 
Snuff-box, 85, 86 
Socia parotidis, 41 
Sole of foot, 169 
Soleus muscle, 166 
Space of Tenon, 45 

of Traube, 129 
Spatium intcrfasciale, 45 
Spermatic vessels, 141 
Spheno-ethmoidal recess, 53 
Sphenoidal sinuses, paired, 52 
Sphenopalatine artery, 40, 50 
Sphenoparietal sinus, 32 
Sphincter ani muscle, external, 146 

pylori, 134 
Spinal accessory nerve, 69 

curvature, thoracic deformities of, 

93 
Spine, 92 

Splanchnic nerves, thoracic portion of, 

117 
Spleen, 133 

enlargement of, 133 

floating, 134 

inflammation of, 133 
Splenic artery, 130 

vein, 133 
Splenius capitis et cervicis, 69 
Stasis in coronary vein of stomach, 123 

in hemorrhoidal plexus, 123 
Stenosis of esophagus, 116 

of thoracic aorta, 97 
Stenson's duct (parotid), 41, 54 
Sternal angle, 90 

end of clavicle, backward disloca- 
tion of, 94 

foramen, mediastinal abscess rup- 
turing through, 93 
medico-legal aspects of, 93 

line, 90 

membrane, 93 

region, 93 
Sternocleidomastoid muscle, 62 
Sternum, 93 

pressure-atrophy of, 93 



Stomach, 128 

anterior surface of, 128 

arteries of, 129 

cardiac opening of, 128 

coronary vein of, stasis in, 133 

fundus of, 128 

greater curvature of, 128 

pit of, 91 

posterior surface of, 129 

pyloric opening of, 128 

veins of, 130 
Straight sinus, 31 
Striae gravidarum, 120 
Stricture of male urethra, 149 
Stye, 44 
Subarachnoid space, effusions of blood 

in, 33 
Subclavian artery, 62, 70 
branches of, 70 
right, 69 
groove, 113 
triangle, 69 
Subclavius muscle, 73 
Subcoracoid dislocation, 73 

injury of circumflex nerve from, 

73 
Subcostalis nerve, 139 

Subcutaneous bursa, 79 

over tubercle of tibia, 165 

Subdeltoid bursa, 77 

Subepicranial tissue, 24 

Subhyoid region, 65 

Subinguinal region, lymphatic glands 

in. 155 
Sublingual artery, 56 

caruncle, 55 

gland, 55 
Submaxillary gland, 65 

lymphatic glands, 65 

triangle, 65 
Submental artery, 40, 65 

region, 63 
Subperiosteal resection, 97 
Subphrenic abscess, 132 
Subpubic curve, 149 
Subscapular artery, 74, 96 

nerve, 75 
Sulcus intertubercularis, 76 
Superficialis colli nerve, 68, 71 

vola; artery, 86 
Supernumerary ribs, 91 

sutures, 20 
Supinator brevis muscle, 82 

longus muscle, 82 
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Suppuration beneath scalp, 25 
in lymphatic glands alongside esoph- 
agus, 67 
in middle ear, abscess in brain from, 

59 
cerebellar abscess from, 59 

extending into mastoid antrum, 

59 
pyemia from, 59 

sinus thrombosis from, 59 

in scalp, 25 

in thyroid gland, 67 

of esophagus, 116 

of mediastinum, 104 
Supraclavicular lymphatic glands, 69 

nerves, 69, 71 
Suprahyoid region, 63 
Supraorbital artery, 26, 46 

foramen, 27, 42 

nerve, 27 

neurectomy on, 27 
Suprapatellar bursa, 164 
Suprapyriform foramen, 146, 159 
Suprarenal bodies, 141 
Suprascapular artery, 70 

nerve, 75 
Supraspinatus muscle, 75 
Supratrochlear nerve, 27 
Supravesical space, 148 
Suspensory ligament of ovary, 154 
Sutures, supernumerary, 20 
Sylvius, line of, 38 
Sympathetic nerve, thoracic portion 

of, 117 
Synchondrosis between manubrium 

and gladiolus, 93 
Synovial sheaths of palm of hand, 87 



TABATlfeRE, 85, 86 

Taenia coli, 138 

Talma-Morrison operation for cir- 
rhosis, 123 

Talocrural articulation, 169 

Talotarsal articulation, 170 

Tarsal artery, 168 
cartilage, 44 
ligaments, 44 

Tarsea lateralis artery, 169 
mediales artery, 169 

Tegmen tympani, 35, 59 
fracture of, 23 

Temporal artery, superficial, 25 
frontal branch, 26 



Temporal artery, superficial, parietal 
branch, 26 
bone, tympanic plate of, 59 
vein, 27 
Temporo-maxillary vein, 40 
posterior division of, 68 
Tendo Achillis, 165 
Tendon, biceps, 79, 162 
of extensor longus digitorum muscle, 
168 
hallucis muscle, 168 
of peroneus muscle, 168 
of tibialis anticus muscle, 168 
Tendovaginitis, 85 
Tenon, space of, 45 
Tenosynovitis in hand, 87 
Tensor fasciae latie muscle, 159 
Tentorium cerebelli, 30, 35 
Teres minor, 76 
Thigh, 159 

flexor muscles of, 160 
muscles of, 159 
Thoracic aorta, intercostal branches 
of, 96 
stenosis of, 97 
artery, long, 75, 95 

superior, 73, 95 
ascending aorta, 113 
deformities of spinal curvature, 93 
duct, 117 
nerve, long, 75, 96 

twelfth, 139 
space, horizontal lines of, 90 
lower boundary of, 90 
upper boundary of, 90 
vertical lines of, 90 
wall, 89 
lateral, 94 
motor nerves of, 97 
relation of pericardium to, iii 
sensory nerves of, 97 
veins of, 97 
Thoracicodorsalis artery, 74, 96 
Thoracocentesis, loi 
Thoraco-epigastric veins, 97 
Thorax, 89 
bony, 92 
contents of, 99 
external boundaries of, 89 
inferior boundary of, 98 
inspection and palpation of, 91 
internal boundaries of, 89 
lower boundary of, 89 
palpation and inspection of, 91 



Thorax, upper boundary of, 89 
Thrombosis, cavernous sinus, 31 
sinus, 31 

from suppuration in middle ear, 

59 
Thumb, metacarpal bone of, with tra- 

|>ezium, articulation of, 88 
Thymus gland, 104, 112 
Thyrohyoid ligament, fat behind, 65 

abscess of, 66 
Thyroid artery, inferior, 70 
superior, 64 

axis, 70 

cartilage, 62 

gland, 64, 66 
isthmus of, 62 

in children, 66 
suppuration in, 67 

region, 66 

veins, inferior, 67 
Thyrotomy, 66 
Tibia, end of, 168 
Tibial artery, anterior, 163, 167 
posterior, 163, 167 

nerve, anterior, 163, 167, 169 
musculocutaneous, 163 
posterior, 167 
Tibialis anticus muscle, 165 
tendon of, 168 

posticus muscle, 166 
Tissue, subepicranial, 34 
Tongue, 56 

lymphatic vessels of, 56 
Tonsil, 57 

faucial, 57 

pharyngeal, 57 
Tonsillotomy, hemorrhage after, 57 
Torus tubarius, 53, 57 
Trachea, 67, 104, 114 

cervical portion of, 67 

lymphatic glands of, 115 

thoracic portion of, 67 
Tracheotomy, high, 66 

low, 66 
Transversalis abdominis muscle, 121 

colli artery, 70 

fascia, 121 
Traube, space of, 129 
Triangle, carotid, 63 

sacral, 119 

scalene, 69 

Scarpa's, 160 

subclavian, 69 

submaxillary, 65 
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Triangular cartilage, 49 

ligament of pelvis, 146 

space, 76 
Triceps muscle, 77 

surae muscle, 165 
Trifacial nerve, $^ 

neuralgia, 32 
Trigonum femorale, 160 

omoclaviculare, 69 

urogenitale, 146 
Trochanter, 156 

great, 155 
Trochlea, 162 
Trochlear nerve, 33, 47, 48 
True pelvis, 143, 145 
Tubercle, carotid, 63 

epiglottic, 66 
Tuberosity of ischium, 155 
Tumors above and below mylohyoid 
muscle, 54 

of abdominal wall, 119 

of base of cranium, ^^ 

of kidney, 140 

of lymi)hatic glands alongside of 
esophagus, 67 

of mammary gland, 95 

of maxillary sinus, 52 

of neck, 62 

of pharynx, 59 

of sella turcica, 24 
Twelfth rib, relations of pleura to, 

lOI 

thoracic nerve, 139 
Tympanic plate of temporal bone, 59 



Ulcer of duodenum, 135 
Ulnar artcr}', 80, 83, 86 

ner\'e, 75, 78, 79, 80, 84, 86, 87 
paralysis of, 84 
Umbilical fascia, 121 
region, central, 120 
Upper extremity, 72 
Ureter, abdominal portion of, 141 
female, 151 
male, 149 
Urethra, female, 151 
male, 149 

effect of prostatic hypertrophy on, 

149 
narrow ])laccs of, 149 
stricture of, 149 
wide places of, 149 
Urethrovaginal fistula, 153 



Urethrovaginal septum, 152 
Uterus, anteversion of, 152 

Vagina, 153 

areas of, 153 

inferior area of, 153 

laceration of, 153 

middle area of, 153 

mucosa intertubercularis, 76 

superior area of, 153 
Vaginal vault, 153 
Vagus nerve, 64 
Valsalva, sinuses of, 113 
Varices, esophageal, 123 
Vas deferens, 124 
Vasa intestini tenuis artery, 136 
Vascular columns, 62 
Vastus externus muscle, 159 

intermedius muscle, 160 

intemus muscle, 159 
Vein, angular, 40 

auricular, posterior, 27 

axillary, 73, 75 

basilic, 79 
median, 79 

cephalic, 73, 79 
median, 79 

coronary, of stomach, stasis in, 123 

costo-axillary, 97 

cubital, median, 79 

diploic, 18 

epigastric, superficial, 122 

ethmoidal, 50 

facial, 40 

frontal, 26 

gastro-epiploica dextra, 130 
sinistra, 130 

hemiazygos, 117 

iliac, circumflex, superficial, 122 

innominate, 112 
left, 68 

intercostal, 97 
superior, 117 

jugular, anterior, 68 
external, 68 
internal, 64, 68, 71 
inferior bulb of, 71 

lumbar, ascending, 122 

occipital, 27 

of abdominal wall, 122 

of anger, 26 

of esophagus, 116 

of face, 40 

of mammary gland, 95 



Vein of nasal cavity, 50 
of orbital cavity, 46 
of scalp, 26 
of stomach, 130 
of thoracic wall, 97 
ophthalmic, inferior, 46 

superior, 46 
parumbilical, 122 

congestion and dilatation of, 123 
popliteal, 163 
portal, 136 
pulmonary, 114 
saphenous, internal, 157, 163 
long, 163 
short, 163 
splenic, 133 

superficial median, of neck, 68 
temporal, 27 
tempwro-maxillary, 40 

posterior division of, 68 
thoraco-epigastric, 97 
thyroid, inferior, 67 
Vena azygos major, 112, 114, ii6, 122 
minor, 117 
cava, inferior, 142 

superior, 112 
coronaria ventriculi, 130 
hemiazygos, 104 

thoraco-epigastrica tegumentosa 
longa, 97 
Venae comites of abdominal wall, 122 
Venous blood from brain, 18, 21 
Vermiform appendix, 137 

length and direction of, 137 
relations to anterior abdominal 
walls, 137 
process, 136 
Vertebra, cervical, diseases of, retro- 
pharyngeal abscess from, 58 
relation of phar^'nx to, 58 
coccygeal, 145 
prominens, 89 
Vertebral arter}', 34, 70 
Vertical line, anterior, 37 

middle, $S 
Vesicles, seminal, 148 
Vesico-uterine fold, 151, 152 
Vesicovaginal fistula, 153 

septum, 151 
Vestibule of oral cavity, 54 
Vestibulum nasi, 50 

oris, 54 
Vibrissas, 50 
Villi of arachnoid membrane. 33 
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Visceral columns, 62 

pericardium, 108 

pleura, 100 

portion of pelvic space, 146 
Vomer, 49 



Wharton, duct of, 55 
Winslow, foramen of, 125 
Wormian bones, 20 
Wounds, flap-like, of scalp, 28 
of scalp, 25 



Wrist, anterior ligament at, 88 
external lateral ligament at, 88 
internal lateral ligament at, 88 
posterior ligament at, 88 
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OBSTETRTCS. 



Webster's 
Text-Book of Obstetrics 



A Text-Book of Obstetrics. By J. Clarence Webstfr, M.;D.(EDm.), 
F. R. C. P. E., Professor of Obstetrics and Gynecology in Rush Medical 
College, ill Affiliation with the University of Chicago; Obstetrician and 
Gynecologist to the Presbyterian Hospital, Chicago. Handsome octavo 
volume of 767 pages, beautifully illustrated, including many in colors. 
Cloth, ^5.00 net; Sheep or Half Morocco, $6.00 net. 

RECENTLY ISSUED-BEAUTirULUY ILLUSTRATED 

This entirely new work is written for the student of obsteincs as well as for 
the active praclitioner. The anatomic changes accompanying pregnancy, labor, 
and the puerperiuni are described more fully and lucidly than in any other text- 
book on the subject. The exposition of these sections is based mainly upon 
studies of frozen specimens, in which department the author has had a larger 
experience than any other worker. Unusual consideration is given to embryo- 
logic and physioU)gic data of importance in their relation 10 obstetrics. Great 
care was taken in the selection of the illustrations, aiming to meet the varied re- 
quirements of both the undergraduate and the practising physician. The book 
expresses the most advanced thought of the day. 



OPINIONS or THE MEDICAL PRESS 



Medtcsl Record, New York 

" The imlhor's remarks on uepsis and antisepsis are admirable, the chapter on eclampria 
Is full of good material, and ... the book can be cordially recommended as a sale guide." 

Buffalo Medical Journal 

" As a practical leit-book on obslelrics for bolh sludenC and practitioner, there (i left very 
Utile 10 be deiired, it being as near perfection as any compact work that has been published." 

Dublin Journal of MotHcal Sclance 

" Both lo the student . . . and lo (he practitioner who requires Ihe latest opinion on any 
point of practice. Dr. Websler"! book will Ire of the greatest Talue." 



GET 

THE BEST 



SAUNDERS" BOOKS ON 



American 



THE NEW 
STANDARD 



Illustrated Dictionary 

Third Revised Edition — Recently Issued 



The American Illustrated Medical Dictionary. A new and com- 
plete dictionary of the terms used in Medicine, Surgery, Dentistry, 
Pharmacy, Chemistry, and kindred branches; with over lOO new and 
elaborate tables and many handsome illustrations. By W. A. Newman 
DoRLAND, M. D., Editor of "The American Pocket Medical Diction- 
ary." Large octavo, nearly Soo pages, bound in full flexible leather. 
Price, ^4.50 net; with thumb index, J5.00 net. 

Givei a Muiaiuni Amount of Matter in ft Minimum Space, and at the Lowcit 

Poidttle Coit 

THREE EDITIONS IN THREE YEARS— WITH 1500 NEW TERMS 



n the special features that distin- 



Thc immediate success of this work i: 
gutsh it frism other books of its kind. It 
mum space and at the lowest possible cost. Though it is practically unabridged, 
yet by the use of thin bible paper and flexible morocco binding it is only ly' 
inches thick. The result is a. truly luxurious specimen of bonk -making. In this 
new edition the book has been thoroughly revised, and upward of fifteen hundred 
new tenns that have appeared in recent medical literature have been added, thus 
bringing the hook absolutely up to date. The book contains hundreds of terms 
not to be found in anv other dictionary, over loo original tables, and maity hand- 
some illust rati cms, a number in colors. 
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GYNECOLOGY AND OBSTETRICS. 

The American 
Text-Book of Obstetrics 

Second Edition, Thoroughly Revised and Enlarged 



The American Text-Book of Obstetrics. In two voluijies. Edited 
by RJCHABD C. NORRIS, M.D,, Assistant Professor of Obstetrics in the 
University of Pennsylvania; Art Editor, Robert L. Dickinson, M.D., 
Assistant Obstetrician, Long Island College Hospital. N. Y. Two 
handsome octavo volumes of about 600 pages each; nearly 900 illus- 
trations, including 49 colored and half-tone plates. Per volume: 
Cloth, S3-SO net; Sheep or Half Morocco, £4.00 net 

RECENTLY ISSUED—IN TWO VOLUMES 

Since the appearance of the first edition of this work many important advances 
have been made in Ihe science and art of obstetrics. The results of bacteriologic 
and of c h em icobio logic research as applied to the pathology of midwifery ; the wider 
range of the surgery of pregnancy, labor, and of the puerperal period, embrace 
new problems in obstetrics. In this new edition, therefore, a thorough and critical 
revision was required, some of the chapters beint; entirely rewritten, and others 
brought up to dale by careful scrutiny. A number of new illustrations have been 
added, and some that appeared in the first edition have been replaced by others 
of greater excellence. By reason of these extensive additions the new edition 
has been presented in two volumes, in order to facilitate ease in handling. The 
pnce. however, remains unchanged. 



PERSONAL AND PRESS OPINIONS 



Alex. J. C. Skene. M. D.. 

Lalt Prufinnr of Gyneceltgy. Leng litand Ccllige Hospital, Bnokljti. 
" reraill me lo say that ' The American Text-Book of Obsietrics ' is the most maenlGcent 
medical work that I hare ever seen. I congrBlulate you and thank you for (his lupeib woik. 
whigb alone is iuBicienl lo place you first in the ranks of medical publishers." 
Matdiew D. Mum, M.D., 

Prvfessor 0/ ObitilHci and Gynecohjy in tht Unmersity of Buffah. 

"I like il exceedlnEly and have recomnjendcd Ihe fir5t volume ,is a lexl-book for Out 
sophornore class, ll is cenainly n tnosl excelknl work. I know of none belter." 

Americui Jounul of Oie Medic»l Sdencei 

"As an authority, OS a book of refeience, as a 'working book' for ihe sludenl or pr&cd' 
lloDEr. we commend it because we believe there U no belter." 



SAUNDEHS- BOOKS ON 



Penrose's 
Diseases of Women 



Fifth Revised Edition 



A Text-Book of Diseases of Women. By Charles B. Penrose, 
M. D,, Ph. D., formerly Professor of Gynecology in the University of 
Pennsylvania; Surgeon to the Gynecean Hospital, Philadelphia. Oc- 
tavo volume of 550 pajjes, with 225 fine original illustrations. Cloth, 

B3-75 net. 

RECENTLY ISSUED 

ew edition of this excellent text-book is called for, 
^l favor with physicians as with students. Indeed, 
as the ideal work for the general practitioner. The 
:hing of modern gynecology, untrammeled by anti- 
In every case the most modem and progressive 
; main points are made clear by excellent illusuu- 
been carefully revised, much new matter has been 
original illustrations have been introduced. In its 
to be an admirable exposition of the present 



Regularly every year a n 
and it appears to be in as grt 
this book has taken its place 
author presents the best tcai 
quated ideas and methods, 
technique is adopted, and thi 
tions. The new edition has 
added, and a number of new 
revised form this volu 
status of gynecologic practii 



PERSONAL AND PRESS OPINIONS 



Howard A. Kolly. M. D.. 

Pnfvivr 0/ Gynfcele^ aid Otsttlncs, /..ijii H/tpkims Univirsily. Baltimore. 
" 1 shall vnlue very highly the copy of Pcnroie's ' Disease! of Women ' received. I have 
already recommended it lo ray class as THE best book." 

E. C. Monttomeijr, M. D.. 

/Vo/fimro/ GyiuiiiU.gy.Jtftrsaa Mtdkal Celligt, Phihtdtlphia. 
" Thr copy of ■ A Tfxi-Book of Diseases of Women ' by Penrose, received to-day. I have 
looked over \\ and admire n very much. I have no doubl it will have a large sale, at II justly 



Briilol M«dicoXhiniT0Ckl JoutoaI 

" Thi» ii an exeelleni work which goes slr«i([ht lo ihe mark. , . . The book m 
u a tnutwoTthy expoiition of modem i^necology." 



L 




GYNECOLOGY AND OBSTETRICS. 



Garrigues* 
Diseases of Women 

Third Edition. Thoroughly' Revised 



A Text-Book of Diseases o( Women. By Henry J, Garrigues, 

A. M., M. D., Gynecologist to St. Mark's Hospital and to the German 
Dispensary, New York City. Handsome octavo, 756 pages, with 367 
engravings and colored plates. Cloth, ^4-50 net; Sheep or Half 
Morocco, S5.50 net. 

INCLUDING EMBRYOLOGY AND ANATOMY OF THC GENITALIA 

The lirsl two editions of this work jnet with a most appreciative reception by 
the medical profession both in this country and abroad. In this edition Jie entire 
work has been carefully and thoroughly revised, and considerable new matter 
added, bringing the work precisely down 10 date. Many new illustrations have been 
introduced, thus greatly increasing the value of the book both as a text-book and 
book of reference. In fact, the Illustrations form a complete atlas of the embry- 
ology and anatomy of the female genitalia, besides portraying most accurately 
numerous pathologic conditions and the various steps in the gynecologic opera- 
tions detailed. The work is, throughout, practical, theoretical disi 
carefully avoided. 



PERSONAL AND PRESS OPINIONS 



Thtid. A RM1117, M. D. 

Preftisor of Clinical Gyntcohgy. if«lica! Colltgi of Oklt. 
'■ One of the best lexl-books for sludenls and practitioners wl 
English language ; il 'n condensed, clear, and comprehensive. 
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1/ AV» Yart Poil-Cradualt Mtdiial Sckoet. 

at largw owes yoa gralilude tor having given to the medieal 
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American Journal of the Medical Science* 

" II reflects the large experience of the author, both as a clinician and a teacher, i 
prehends much nol ordinarily found in lext-books on gynecologv. The hook is oi 
oual eomplele ireallscs on gynecology that we have, dealing broadly «fith all phaii 

BBhJHll," 



lo SAUNDERS BOOKS ON 

Saunders' Year-Book 

The American Year-Book of Medicine and Surgery. A Yearly 
Digest of Scientific Progress and Authoritative Opinion in all branches 
of Medicine and Surgery. Arranged with critical editorial comments 
by eminent American specialists, under the editorial charge of George 
M. Gould, M. D. Vol. I., General Medicine ; Vol. II., General Surgery 
Per volume: Cloth, $3.00 net; Half Morocco, $3.75 net. Sold by 
Subscription, 

CQUIVALCNT TO A POST GRADUATE COURSE 

The contents of these volumes, critically selected from leading journals, mono- 
graphs, and text-books, is much more than a compilation of data. The extracts 
are carefully edited and commented upon by eminent specialist's, the reader thus 
obtaining also the invaluable annotations and criticisms of the editors. 

The Lancet, London 

" It is much more than a mere compilation of abstracts for. as each section is entrusted to 
experienced and able contributors, the reader has the advantage of certain critical commei- 
taries and expositions . . . proceeding from writers fully qualified to pcrfurm these tasks. " 



Barton and Well^' 
Medical Thesaurus 



A Thesaurus of Medical Words and Phrases. By Wilfred M. 
Barton, M. D., Assistant to Professor of Materia Mcdica and Thera- 
peutics, Georgetown University, Washington, D. C. ; and Walter A. 
Wells, M. D., Demonstrator of Laryngology, Georgetown University, 
Washington, D. C. i2mo of 534 pages. Flexible leather, $2.50 net ; 
with thumb index, $3.00 net. 

A UNIQU£ WORK— RECENTLY ISSUED 

This work is just the opposite of a dictionary : when the idea or meaning is 
in the mind, it endeavors to supply the word or phrase to express that idea. Its 
value is evident. 

Boston Medical and Surreal Journal 

" We can easily see the value of such a book, and can certainly recommend it to our 
readers." 



GYNECOLOGY AND OBSTETRICS. n 

American 
Text-Book of Gynecology 

Second Edition, Thoroughly Revised 



American Text-Book of Gynecology: Medical and Surgical. 

By lo of the leading Gynecologists of America. Edited by J. M. 
Baldy, M. D., Professor of Gynecology in the Philadeiphia Polyclinic. 
Handsome imperial octavo volume of 718 pages, with 341 illustrations 
in the text, and 38 colored and half-tone plates. Cloth, 56.00 net; 
Sheep or Half Morocco, S7.00 net. 



MEDICAL AND SURGICAL 



This 



s thoroughly practical in its teachings, and is intended to be a. 
working lext-book for physicians and students. Many of the most important 
subjects are considered from an entirely new standpoint, and are grouped together 
in a manner somewhat foreign to the accepted custom. In the revised edition 
of this book much new material has been added and snrne of the old eliminated 
or modified. More than forty of the old illustrations have been replaced by new 
ones. The portions devoted to plastic work have been so greatly improved as 
to tie practically new. Hysterectomy, both abdominal and vaginal, has been 
rewritten, and all the descriptions of operative procedures have been carefully 
revised and fully illustrated. 



OPINIONS OF THE MEDICAL PRESS 



The Lancet, London 



Biitfah M«ilic»l Journal 

-The nature of Ihe let 



lilen 






Botton MedicBl uid Sm^ctJ Journal 

'■ Th» mnit complete eiponcni of gynecology which we haue. No subject seems to have 
been neBlecled , . . and the gynecologist and aurgeon, and the general practiUonei who box 
any desire 10 practise diseases of women, will find it of practical value. In the rnatter of illus- 
irationt and plates the book surpuus anything we have seen." 



SAUNDERS' BOOKS ON 



Dorland's 
Modern Obstetrics* 



Modern Obstetrics: General and Operative. By W. A. Newman 
DoRLAND, A. M., M. D., Assistant Instructor in Obstetrics, Univer- 
sity of Pennsylvania ; Associate in Gynecology in the Philadelphia 
Polyclinic. Handsome octavo volume of 797 pages, with 201 illustra- 
tions. Cloth. S4.00 net. 

Second Edition, Revised and Greatly Enlarged 



In this edition the book has been 
Among the new subjects introduced ai 
infant mortality, placental 
sepsis, etc. Bynewillustn 






; and acceptable form. 



nirely rewritten and very greatly enla:^etL 

the surgical treatment of puerperal sepsis, 

of diseases, serum -therapy of puerperal 

has been elucidated, and the subject pre- 



Joumal of the Amwican Madical AMociation 

■' This work deserves commendation, and itiai ii has received what li deserves ai ihe h 
of the piafesaion is atlesled by the Tact Ihai B second edition is called for within such a : 
lime. Especially deserving of pniiu is the chapter an puerperal sepsis." 

Davis' Obstetric and 
Gynecologic Nursing 



Obstetric and Qynecologic Nursing. Hy Edward P. Davis, A.M., 
M. D., Professor of Obstetrics in the Jefferson Medical College and 
Philadelphia Polyclinic; Obstetrician and Gynecologist, Philadelphia 
Hospital. i2mo of 400 pages, illustrated. Buckram, Si.75 net. 
RECENTLY ISSUED— SECOND REVISED EDITION 

Obstetric nursing demands some knowledge of natural pregnancy, and gyne- 
cologic nursing, really a branch of surgical nursing, requires special instruction 
and training. This volume presents this information in the most conienienl 
form. This second edition has been very carefully revised throughout, bringing 
the subject down to date. 






TWOBSTETRICS. 

Schaffer and Edgar's 

Labor and Operative Obstetrics 

Atlas and Epitome of Labor and Operative Obstetrics. By Dr. 

O. Schaffer, of Heidelberg, from thf Fifth litvisid and Enlarged 
Gennan Edition. Edited, with additions, by J. Clifton Edgar, M. D., 
Professor of Obstetrics and Cliiiica', Midwifery, Cornell Uni\'ersity Medi- 
cal School, New York. With 14 Hthographic plates in colors, 139 other 
illustrations, and iii pages of text. Cloth, 52.00 net. In Saunders' 
Hand- Atlas Smcs. 

This book presents ihe act of panurition and the various obstetric operations 
in a series of easily understood illustrations, accompanied by a text treating Ebe 
subject from a practical standpoint. The author has added many accurate repre- 
s of manipulations and conditions never before clearly Jllustrnted. 
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Schaffer and Edgar's 

Obstetric Diagnosis and Treatment 

Atlas and Epitome of Obstetric Diagnosis and Treatment. By 

Dr. O. Schafkek, of Heidelbei^. From the Second Revised Gennan 
Edition. Edited, with additions, by J. Clifton Edgar, M. D., Professor 
of Obstetrics and Clinical Midwifery, Cornell University Medical School, 
N. Y. With 122 colored figures on 56 plates. 38 text-cuts, and 315 
pages of text. Cloth, S3.00 net. /« Saunders' Hand-Atlas Series. 

This book treats particularly of obstetric operations, and. besides the wealth 
of beautiful lithographic illustrations, contains an extensive text of great value. 
This text deals with the practical, clinical side of the subject. The symptoma- 
tology and diai^nosis are discussed with all necessary fullness, and the indications 
for treatment ate definite and complete. 

N«w Yoik Medical Joumal 

"The illuslralions an.' aiirnirahly eiecuted, as [hey arc in all of these atlases, and Ihe text 
can lafely be cammendcd. Dot only ai elucidatory of the plates, tnil as expounding Ihe icien- 
tific midwifery of lo-day." 
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SAlWDEJfS- /lOOA'S ON 

Schaffer and Norris' 
Gynecology 

Atlas and Epitome of Gynecology. By Dr. O. Schaffer, of 

Heidelberg. From the Sccoiui Riviscd and Enlarged German Edition. 
Edited, with additions, by Richard C. Norris, A. M., M. D., Gynecolo- 
gist to Methodist Episcopal and Philadelphia Hospitals, With 207 
colored figures 011 90 plates, 65 text-cuts, and 308 pages of text. 
Cloth, S3. 50 net. In Saunders' Hand-Atlas Series. 

The value of this atlas to the medical iitudent and to the general practitioner 
wilt be found not only in the concise explanatory text, but especially in ihe illus- 
tradons. The large numher of colored plates, reproducing the appearance of 
fresh specimens, give an accurate mental picture and a knowledge of the changes 
induced by disease of the pelvic organs that cannot be obtained from mere 
description. 
American Journal of die Medical Sdencei 

" Of ihe illtisiraiions it i5 ditficuli lo speak in loo high lenns of approval. Tliey are 50 
ckiir and true tn naiure Ihat ihe accompanving eiplanations are nimosi superfluous. We 

Galbraith's 
Four Epochs of Woman's Life 

Second Revised Edition — Recently Issued 



The Pour Epochs of Woman's Life; A Studv in HvcifeNE. By 
Anna M. Galbraith, M. D., Fellow of the New York Academy of 
Medicine, etc. With an Introductory Note by John H. Musser, 
M. D., Professor of Clinical Medicine, University of Pennsylvania, 
l2mo of 247 pages. Cloth, S1.50 net. 

MAIDENHOOD. MARRIAGE. MATERNITY. MENOPAUSE 

In this inslructive work are stated, in a modes!, pleasing, and conclusive manner, 
those truths of which every woman should have a thorough knowledge. Written, 
as it is, for the laity, the subject is discussed in langUi^e readily grasped even by 
those most unfamiliar with medical subjects. 

BinnliithMn MeiUcal Review, En^and 

■ We do not BS a rule c.iir for medical hooks wriltei 
we must admit that the advice in Dr. t^albrailhl work il 



cyA'EcoLooy and obstetr/cs. 

Schaffer and Webster's 
Operative Gynecology 



Atlas and Epitome of Operative Gynecology. By Dr. O, Schaf- 
fer, of Heidelberg. Kdited, with additions, by J. Clakence Webster, 
■ M.D. (Editi.). F.R.C.P.E., Professor of Obstetrics and Gynecology in 
Rush Medical College, in affiliation with the University of Chicago. 
42 colored lithographic plates, many text-cuts, a number in colors, and 
138 pages of text. In Saunders' Hand-Atlas Series. Cloth, $3.00 net. 

RECENTLY ISSUED 

Much patient endeavor has been expended by the author, the artist, and the 
lithographer in the preparation of the ptales of this atlas. They are based on 
hundreds of photographs taken from nature, and [llustrate most faithfully the 
various surgical situations. Dr, Schaffer has made a specialty of demonstrating 
by illustrations. 

Medk&I Recoid. New York 

" ITie volume shouki prove mnsl helpful to sludtnti and olhers in grasping details uwally 



De Lee's 
Obstetrics for Nurses 



Obstetrics for Nurses. By Joseph B, De Lee. M.D., Professor of 
Obstetrics in the Northwestern University Medical School ; Lecturer 
in the Nurses' Training Schools of Mercy, Wesley, Provident, Cook 
County, and Chicago Lying-in Hospitals. !2nio volume of 460 pages, 
fully illustrated. Cloth, $2.50 net. 

RECENTLY ISSUED 

While Dr. De Lee has written his work especially for nurses, yet the prac- 
titioner will find it useful and instructive, since the duties of a nurse often devolve 
upon him in the early years of his practice. The illustrations arc nearly all 
original, and represent photographs taken from actual scenes. The text is the 
result of the author's eight years' experience in lecturing to the nurses cif five 
different training schools. 
J. Clifton Ed<u, M.D.. 

/y</£ijor 0/ Oi-lilHii and Clinieal Mliluifiry. Cerntll l/nivtriily, JVea V,^r^. 

" li is far and away ihc best thai has come to my notice, and I shall take great ptcaaure in 
recommending i( to my nurses, and students af well." 



i6 S.-U-.VPERS nnoA'S ox GVXECOLOGV AND OnSTETRICS. 

American Pocket Dictionary "'"'^.^11.^^'"' 

The A-MEKicAN Pocket Medical Dictionakv. Edited by W. 
A. Newman Dorland. A. M., M. D., Assistant Obstetrician to the 
Hospital of the University of Pennsylvania ; Fellow of the American 
Academy of Medicine. Over 550 pages. Full leather, limp, with 
gold edges. S'.oo iii;t ; with patent thumb index, $1.25 net. 
Juna W. HollMid, M.D., 
Pn,ftaar <y/ MrdU^i ChtmUlry a»d ToxiinlBgy.aad Dian.Jtfinon Mtdieat Colltet 
PhiUdcifkia. 



Cra^in's Gynecolo^. New (6th > edition 

Essentials iif Gvnecologv. By Edwin B. Cragin, M. D., 
Professor of Ob.itetrics, College of Physicians and Surgeons, New 
York. Crown octavo, 215 pages, 62 illustrations. Cloth. $1.00 
net. In Saunders' Question- Compend Strier. 
Ths Ma£c«l Record, New York 

"A hanily volume and a diicind improvemeni «• itudcnls' compend* in gineral. 
No auilmi who was not himself a praclical Er^stologist tould have consuUcd the 

Boisliniere's Obstetric Accidents, Emergencies, and 
Operations 

Obstetric Accidents, Emekgesc!e.s, and Operation.-?. By 
the late L. Ch. Boisliniere, M. D.. Emeritus Professor of Ob- 
stetrics, St. Louis Medical College ; Consulting Physician. St. Louis 
Female Hospital. 3S1 pages, illustrated. Cloth, ^2.00 net 
Britiih Medical Jouni&I 

" tl is cicarlv anil concisely wrillen, and is evidenllv the work of a lencher and pracU- 

Ashton's Obstetrics. jurtiiiue<i-New(«h) E«udoD 

KSSF.NTIALS OF OBSTETRICS. Bv W. liASTEKLY AsHTON, M. D., 

Professor of Gynecology in the Medico-Chirurgical College, Phila- 
delphia. Crown octavo, 256 pages, 75 illustrations. Cloth, ^i.oo 
net. /n Sm/ndeTs' Question-Compend Series. 
Soullieiu PiaUilioner 

■'An eicellenl little volume containing correct anrl practicBi! knowledge. An admir* 
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